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5 ARTICLE XI. 
* 77 nf 4 5 4 * , £4 E 


OF sEA AND LAKE. 


e the ee th 

and 1 into the interior parts of 

rent countries, often by large openings, 
and Wee by ſmall ſtraits: it forms Medi- 
terranean ſeas, ſome of which e 1 
motions of flux and reflux, and others ſeem 
to have nothing in common with it except the 
continuity of water. We ſhall follow. the 


A 


. 


vol. th B merating 


2 moyron's 


merating at the ſame time all the Mediterranean 
| ſeas, and endeavour to diſtinguiſh them from 
thoſe which ſhould be eur en nay ck or gulphs, 
'The ſea which waſhes Swat coalls " a 
France forms a gulph between Spain and 
Britain; this gulph, which mariners call the 
Bay of Biſcay, is very open, and the point 
vhich projects fartheſt inland is between 
Bayonne and St. Sebaſtian; another great pro- 
ʒjection is between Rochelle and Rochefort, this 


8 gulph begins at Cape Ortegal, and ends at 


Breſt, where a ſtrait commences between 
the ſouth point of Britain and Cape Lizard; 
this ſtrait, which at ficſt is very large, forme 
a ſmall gulph in Normandy, the moſt projecting 
point of which is at Auranche: it continues 
pretty broad until it comes to the channel at 
the foot of Calais, where it is very narrow; 
afterwards it grows broader on a ſudden and 
ends between the Texel and the coaſt of Eng- 
4 land at Norwich; at the Texel it forms a ſmall 
Mediterranean ſea, called Zuyder-zee, and 


eee e en which are not very 5 | 


_ „ 
Aſter that me ocean 3 a | 
called the German Ocean, it begins at the 
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eeaſtern coaſts of Scotland and England as far 


as. Norwich, from thence to the Texel, along 
the coaſts of Holland aad Germany, Jutland, 
Norway, and above Bergen. This. gulph 
might be taken for a Mediterranean ſea, becauſe 
the Orkney iſlands partly ſhut up its opening 
and ſeem to be directed as if they were a con- 
tinuation of the mountains of Norway. - It 
forms a large ſtrait, which begins at the ſouthern 
point of Norway and continues very broad to 
the Iſland of Zetland, where it narrows all at 
once, and forms between the coaſts of Sweden, 
the iſlands of Denmark and Jutland, four ſmall 
ſtraits; - after which it widens to a ſmall gulph, 
the moſt projecting point of which is at Lubec: 
from thence it continues pretty broad to the 
 ſouthernextremity of Sweden, when it grows 
broader and broader, and forms the Baltic ſea, 
which is a Mediterranean, extending from 
ſouth to north near 300 leagues, comprehend- 
ing the gulph of Bothnia, which is in fact only 
a continuation of it. This ſea has two more 
gulphs, that of Livonia, whoſe moſt projecting 
point is near Mittau and Riga, and that of 
Finland, which is an arm of the Baltic, extend- 
1 between Livonia and Finland to Peterſ- 
| B 2 burg 


1 BUFFON' 8 
burgh and communicating with the lake La- 
doga, and even with the lake Onega, which 
communicates by the river Onega to the White 
ſea. All this extent of water which forms the 
Baltic ſea, the gulphs of Bothnia, Finland, 
and Livonia, muſt be looked upon as one 
great lake, ſupported by a great number of 
rivers which it receives, as the Oder, the Viſ- 
tula, the Niemen, the Droine in Germany and 
Poland ; other rivers in Livonia and Finland; 
others {till greater, which come trom Lapland, 
Tornea, the Calis, Lula, Pithea, Uma, and 
many others that come from Sweden. Theſe 
rivers, which are very large, are more than 
40, including the rivers . they receive, which 
cannot fail of producing a quantity of water, 
ſufficient to ſupport the Baltic, Beſides this 
ſea has no flux nor reflux, although it is very 
narrow and very ſalt. If we conſider alſo. the 
bearing of the country, and the number of 
lakes and moraſſes in Finland and Sweden, we 
ſhall be inclined to look on it not as a fea, but 
as a great lake formed by the abundance of 
waters from the adjacent lands, and which 
have forced a paſſage near Denmark into the 
ocean, where in fact, according to the account 
of mariners, they ſtill continue to flow, 
Fay From 


NATURAL HISTORY. | 5 


„n be the gulf which forms 
1 German ſea, and which terminates above 
Bergen, the ocean follows the coaſts of 
Norway, Swediſh Lapland, North: Lap- 


| land, and Muſcovy Lapland, at the eaſtern 


part of which it forms a large ſtrait which 


borders a Mediteranean called the White 


ſea, which may be likewiſe regarded as a great 
lake; for it receives 12 or 13 rivers all 
very conſiderable, and which are more 
than ſufficient to ſupport it; its water is but 
a little falt. Beſides, in many parts it is 
very near communicating with the Baltic 
fea; it has even a real one with the gulph 
of Finland, for, by aſcending the river 
Onega, we come to a lake of the ſame name; 
from this lake Onega there are two rivers of 
communication with the lake Ladoga; this 
laſt communicates by a large arm with the 
gulph of Finland; and there are many parts in 
Swediſh Lapland, the water of which run al- 
moſt indifferently either into the White ſea - 


or the gulphs of Bothnia and Finland; and 


and all this country being full of lakes and mo- 
raſſes, the Baltic and White ſeas ſeem to be 
the receptacles of its waters, and which after- 
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| wards dharge themſelves. into the Frozen 

_ Quitting the White fea wt ER 4 
jſland of Candenos and the northern coaſts of 

Ruſſia, the ocean forms a ſmall arm in the land 
at the mouth of the river Petzora. This arm, 
which is about 40 leagues long by 8 or 10 
broad, is rather a maſs of water formed by the 
river than a gulph of the ſea, and alſo has but 
little ſaltneſs. The land there forms a pro- 


jecting cape, terminated by the ſmall iſlands of 


Maurice and of Orange; and between this 
promontory and the lands which border the 
ſtrait of Waigat to the ſouth, there is a ſmall 
gulph about 30 leagues depth inland. This 
gulph belongs to the ocean, and is not formed 
by the land waters. We afterwards meet with 
Waigat's ftrait, which is nearly under the 
| 70th degree northern latitude, This ſtrait is 

not more than 8 or 10 leagues long, and com- 
municates with the ſea which waters the nor- 
thern coaſts of Siberia. As this ſtrait is ſhut 
up by the ice the greateſt part of the year it is 
very difficult to get into the ſea beyond it. 
This paſſage has been attempted in vain by a 
great mumber of navigators, and thoſe who 


fortunately paſſed i it have left us no exact charts 
of 
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of that fea, which they. have keene ih Papi : 
ocean. All that appears by the moſt recent 
charts, and by. Senex's globe of 1739, is, that 
this ſea might be entirely mediterranean, and not 
communicating with the great ſea of Tartary, 
for it appears to be encloſed and bounded on 
the ſouth by the country of the Samoides, 
which is at preſent well known, and which ex- 
tends from the ſtraits of Waigat to the river 
Jeniſca; on the eaſt it is bounded by Jelmor- 
land, on the weſt by Nova Zembla; and al- 
though we are not acquainted with the extent 
of this ſea to the north and north-eaſt, yet as 
there does not appear any interruption af the 
lands there is great probability of its being 
only a mediterranean, and bounded by land on 
that ſide: what indeed proves this is, that by 
leaving Waigat's ſtrait you may coaſt Nova 
Zembla all along its weſtern and northern 
coaſts as far as Cape Deſire; that after having 
paſt this cape, keeping along the coaſt to the 
_ eaſt of Nova Zembla, you arrive at a ſmall 
gulph, which is about the 75th degree, and 
where ſome Hollanders paſt a dreadful winter 
in 1596; that beyond this gulph the country of 
Jelmorland was diſcovered in 1664, which is 
only a few leagues diſtant from Nova Zembla 
| | | fo 


N 
7 
; 
4 


* e e 


wk ele which tas not yet bern 
iiſcovered is a ſmall ſpot near this little gulpm; 
and this part is perhaps not 30 leagues long; 
fo that if the Pacific ſea communicated with 
che ocean it muſt be at this little gulph, which 
is the only one by which they can join; and as 
this ſmall gulph is in the 75th degree, even if 
the communication ſhould exiſt, we muſt al- 
Vays keep five degrees towards the north to 
gain the great ſea. It is, evident, therefore, 


that if we would acquire the northern rout to 


China, it would be much better to paſs by the 
north of Nova Zembla, at the 77th or 78th 
degree, where the ſea is more open, and has leſs 
ice, than to attempt the road through the icy 


ſtrait of Waigat, with the uncertainty of get- 


| ting out of this ſea, which there is ſo much 
reaſon to believe mediterranean. = 9 
By following, therefore, the ocean along the 


coaſts of Nova Zembla and Jelmorand, theſe 


lands are diſcoverable as far as the mouth of 


Chotanga, which is about the 73d degree, be- 


yond which there is an unknown coaſt of about 


200 leagues: we have only an account of them 


from the Muſcovites, who have travelled by 
land into thoſe climates; they ſtate the country 
to be uninterrupted, have marked out the rivers 


in 
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in their charts, and called the people popult 
palati. This interval of coaſts, ſtill unknown, 
extends from the mouth of Chotanga to that 

of Kauvoina, in the 66th degree latitude: the 


ocean there forms a bay, whoſe moſt projecting 


point in land is at the mouth of the Len, 
which is a very conſiderable river. This bay 
is very open, belongs to the T artarian ſea, and 
is called the bay of Linchidolin, whers the 
M uſcovites have a whale fiſhery. - | 
From the mouth of the Len we 1 
the coaſts of Tartary more than 500 leagues 
towards the eaſt, to a peninſula inhabited by 
the Schelates. This is the moſt northern ex- 
tremity of Tartary, and is ſituate about the 
72d degree of latitude. In this 500 leagues 
the ocean makes no interruption by bays nor 
arms, only a conſiderable elbow from the penin- 
ſula of the Schelates to the mouth of the river 
. Korvinea. This point of land alſo forms the 
_ eaſtern extremity of the old continent, and 
whoſe weſtern is at Cape North in Lapland, 


ſo that the old continent has about 1700 
| leagues northern coaſts, comprehending the 
 linuoſities of the bays, from Cape North in 
Lapland to the fartheſt point of land belonging 
VOL, i. We to 


” LT Me A og FER > 


3 


.  vuyron's | 
to. Schelates, — about 1100 leagues in 
eee e ad Tt avs . 


eee ils ts 


of the old continent, beginning at the art 


point of land, which the Schelates inhabit,” and | 
deſcending towards the equator. The ocean 
at firſt forms an elbow between the country of 


people called Tſehutſchi, which projects a con- 


whith projets like an arms 40 br 30 mien finds 


Kamtſchatka; the ocean then enters into the 
land by a long ſtrait, filled with many ſmall 


lands between the ſouthern point of Kamt- 
ſchatka and the northern point of Jeſſo, and 
forms a great mediterranean, which it is proper 
we ſhould now trace throughout. The firſt is 


che ſea of Kamtſchatka, in which is a very 


conſiderable iſland, called Amour, or Love 


Hand. This ſea has an arm to the north-eaſt; 


but this arm, and the ſea of Kamtſchatka itſelf, 


might poſlibly be, at leaſt in part, formed by 


the rivers, which run therein, from the lands of 


Kamtſchatka and from Tartary. Be this as it 


* 4s : 
N ill, 
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will, the ſea of Kamtſchatka communicates 
with the ſea of Corea, which makes the ſecond 
part of this Mediterranean; and all this ſea 
which is more than leagues in length, is 
bounded up the weſt and north, by Corea and 
Tartary, and on the eaſt and ſouth by Kamtſ- 
chatka, Jeſſo and Japan, without having any 
other communication with the ocean than that 
of the fore - mentioned ſtrait, for it is not certain 
whether that which is ſet down in ſome maps 
between Japan and Jeſſo really exiſts; and even 
if this ſtrait does exiſt, the ſea of Kamtſchatka 
and Corea will ſtill be regarded as forming a 
great Mediterranean, divided from the ocean on 
every ſide, and could not be taken for a bay, 
for it has no direct communication with the 
ocean by its ſouthern ſtrait but with the ſea of 
China, which is rather a mediterrancan than : a 
gulph of the ocean. 
It has been obſerved in the „ arti- 
jonas that the ſea had a conſtant motion from 
eaſt to weſt; and that conſequently the great 
Pacific ſea made continual efforts againſt the | 
eaſtern countries ; an attentive inſpection of 
the globe, will confirm the conſequences which 
we haye drawn from this obſervation ; for, from 
Kamchatka to New as diſcovered in 
555 C2 700 


mm  novrous. 


- 


1700 by Dampier, and which is in the 4th or 
. pears to have waſhed away part of the land on 


conſequently the eaſtern bounds of the old con- 


' tinent formerly extended much farther than at 
preſent ; for it is remarkable, that New Britain 
and Kamtſchatka, which arm projutting 


ridian. All countries have their greateſt extent 
from north to ſouth. Kamtſchatka reaches at 
leaſt 160 leagues from north to ſouth, and that 


point which is waſhed by the pacific ſea on 
the eaſt, and on the other, by the mediterranean 


ſea above mentioned, is divided in the direction 


from north to ſouth by a chain of mountains. 


After theſe the lands of Jeſſo and Japan form 
another extent of land, whoſe direction is alſo 
north and ſouth, extending upwards - of 409 


leagues, between the Great Sea and that of 
Corea. The chain of mountains of Jeſſo, and 
of Japan, cannot fail of being directed from 


north to ſouth, ſince theſe lands, -which are 400 
leagues in this direction, are not more than 50 


or 60 from eaſt to weſt. Therefore the undes 


of Kamtſchatka, Jeſſo, and the eaſtern part of 
rec muſt * as contiguous, and di- 
rected 


ö . CI” 1 1 ou” REES * 
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at Japan, we meet with the iſland of Barnevelt, 
the direction of north and ſouth, and extend 
about 100 leagues. We afterwards meet with 
| three other iſlands, called the iſlands of Calla- 
nos, then the Ladrones, which are fourteen or 
fifteen in number, all placed in the fame direc- 
tion from north to ſouth, and all together —_— 
cupying a ſpace of more than 300 leagues in 
tis direction, by ſo trifling a breadth that its 
greateſt does not exceed ſeven or eight leagues 
from eaſt to weſt. It therefore appears to me 
that Kamtſchatka, Jeſſo, eaſtern Japan, the 
iſlands of Barnevelt, the Callanos, and the 
| Ladrones, are only the fame chain of mountains, 
and the remains of an old country, which the 
ocean has at one time covered and gradually retir- 


ed from. All theſe countries in fact appear to be 


only mountains, and the iſlands to be their points 
or peaks, while the low lands are covered with 
the ocean. What is related in Lettres Edi- 
filantes, appears to be true, and that in fact a 
quantity of iſlands have been diſcovered, called 
the new Phillipine Iſlands, and that their poſi- 
tion is really ſuch as is given by Father Gor 
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er or m 
moſt eaſtern of theſe iſlands are a continuation 


of the chain of mountains which forms the 


placed in the fame direction from north to 


fouth, occupying a ſpace more than 200 leagues 
in length, the broadeſt of which is not more 


than 7 or 8 leagues from eaſt to weſt. 


But if theſe conjectures are thought too pre- 


Gps, on account of the great intervals be- 
tween the iſlands bordering on Cape Ava, Japan, 
| and the Callanos, and between theſe iſlands and 


the Ladrones, and between the Ladrones and 
the new Phillipines, the firſt of which is in 
160 leagues, the ſecond 50 or 60, 


and the third near 120, I ſhall anſwer that the 


chains of mountains often extend much farther 
under the waters of the ſea, and that theſe in- 
tervals are ſmall in compariſon of the extent 
of land which theſe mountains in the above 


direction preſent, which is 1100 leagues, com- : 


puting them from the interior part of Kamtſ- 


chatka. In ſhort, if we wholly reject this 


idea, as to che quantity of land the ocean muſt 
1 1 the eaſtern coaſts of the con- 
re has fuicn of nountains, ſtill it 


be allowed that Kamnſeharkay Jello, Ja- 


4 


Ladrones, for theſe eleven eaſtern iſlands are all 
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pan, che iſlands Bongo, Tainan ws ef 
Great Lequeo, King's Iſland, Formoſa, Vai, 

' Baſha, Babuyane, Lucca. Mindano, Gilolo, 

&c. and laſtly, Guinea, which extends to New 

= Kamtſchatka, do not form a continuation 


of land of more than 2200 leagues, interrupted 


only by ſmall intervals, the greateſt of which 
perhaps is not more than 20 leagues, ſo that 
the ocean has formed in the lands of the eaſtern 
continent a great bay, which commences at 
EKamtſchatka and ends at New Britain. This 
bay is interſperſed with many iſlands, and has 
every appearance of having been gained from 
the land, conſequently we may ſuppoſe, with 
ſome probability, that the ocean, by its con- 
ſtant motion from eaſt to weſt, has by degrees 
acquired this extent on the eaſtern continent, 
and has formed mediterraneans, ſuch as Kamtſ- 
chatka, Corea, China, and perhaps all the 
Archipelago; for the earth and ſea are there ſo 
blended that it evidently appears to be an inun- 
dated country, of which we only ſee the emi- 
nences and high lands, while the lower are hid 
under the waters of the ocean. This ſuppo- 
fition appears to be in ſome meaſure confirmed 
e ſhallow than in other 
ſeas, 


16 1 rurrow- 


fas, and be innumerable iſlands reſembling the 
tops of mountains. 

| Tings pnituldey cxmnige thats fees we Qual 

find the ſea of China forms a very deep bay in 


its northern part, which commences at the iſland 


of Fungma, and terminates at the frontier of 
the province of Pekin, about 50 leagues diſtance 


from that capital of the Chineſe empire. This 


bay, in its moſt interior and narroweſt part, is 
called the Gulph of Changi. It is very pro- 
bable that this gulph, and a part of the ſea of 


China, have been formed by the ocean, which 
has ſubmerged all the ancient country, of which 
only the iſlands before-mentioned are now to 


be ſeen. In this ſouthern part are the bays of 
| Tonquin and Siam, near which is the peninſula 
of Malacca, formed by a long chain of moun- 


' tains, whoſe direction is from north to ſouth, 


mountains in the ſame direction, and which 
hy ur to. be only's ſaceelios of the mountains 
of Sumatra. | 


ra arena an Ga” 
of Bengal, in which we may remark, that the 


peninſula of Indus forms a concave curb to- 
8 eee mee 
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alfo produced by the ſame motion of the ocean 
from eaſt to weſt, In this peninſula are the 
mountains of Gates, which have a direction 
from north to ſouth, as far as Cape Comorinz 
and the iſland of Ceylon ſeems to have been 
ſeparated from this part of the continent. The 
Maldiva iſlands are only another chain of moun- 
tains, whoſe direction is alſo the ſame.  Aﬀter 
this follows the Arabian Gulph, which ſends 


out four arms into the country, the two greateſt = 


on the weſtern fide, and the two ſmalleſt on 
the eaſt. The firſt of theſe arms on the eaſt 
fide is the Bay of Cambaia, which is not above 


50 or 60 leagues in length: this receives : 


two: very conſiderable rivers, viz. the Tapti 
and the Baroche, which Pietro de Valle calls 


the Mehi: the ſecond arm towards the eaſt is 
famous for the velocity and height of its tides, 


- which are greater than in any other part of the 
world, and which extends for more than 50 
| leagues. | Many rivers fall into this gulph, as 


the Indus, the Padar, &c. which have brought 


ſo great a quantity of earth and mud to their 
mouth as to raiſe the bottom almoſt to a level, 
the inclination of which is ſo gentle that the 
tide extends to a very great diſtance. The 
firſt arm on the weſt ſide is the Perſian Gulph, 
von ml. D which 
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Sues, which forms à batrier td the Red ſen 
terranean. In a preceding artiole we noticed 
the reaſons which inclined us to ee eee 
Red ſea is higher than the Mediterranean, 
that if the Iſthmus of Suez was _— an inun⸗ 
e e e m6 4 ere 
even. aihoald noch agrocd that che Red {a 
is higher than the Mediter 4 
be denied chat there is neither flux x nor reflux 


of wel Nile, and e in the 
Red ſea, the tides are very -confiderable, and 
raiſe the water ſeveral feet, which circumſtance 
alone would ſuffice to ſend a quantity of water 
into the Mediterranean if che Iſchmus was bro= 
ken. Beſides we haye an example on chis 
ſubject quoted by- Varenius, who ſays in rage 
100 of his Geography: Oceanus Germa- 
(c nicus, qui eſt Atlantici- pars, bert 
« & Hollandium ſe effundens, efficit ſinum, 
« qui etſi parvis fit reſpectu celebrium ſinuum 
c maris, tamen & ipſe dicitur mare, alluitque 
„ Hollandiz emporium celebertimum, Am- 
14 ſtelodamum. Non procul inde abeſt lacus 


4 W oa areas qui etiam mare Harlemenſe 
D x | <dicitur - 


ö 


no WRT RE 
F 


4 dicitur. a Gs tit n alti- 
d tudine' firms illius Belgici, quem diximus, 
« & mittit ramum ad urbem Leidam, ubi in 
c varias foſſas divaricatur. Quoniam itaque 
E nec lacus hie, neque finus ille Hollandici 
& maris inundant adjacentes agros 3 
* conſtitutione loquor, non ubi t W ; 
E urgentur, ' quas aggeres fag ſunt) 
* CL eidenſes, cum ſuſcepiſſent foſſam ſeu alveum 
ex urbe ſua ad Occani Germanici littora, 
<« prope Cattorum vicum perducere (diſtantia 
& eſt duorum milliarium) ut, recepto Lond 
& alveum hunc mari, poſſent navigati | 
cc inſtituere in Oceanum Germanicum, & 
& hinc in varias terræ regiones. Verumenim- 
3 | C vero cum magnam jam alvei portem perfe- 
. eee deſiſtere coach ſunt, quoniam tum 
4 Oceani Germanici aquam eſſe altiorem 
« quam agrum inter Leidam and litus Oceant 
4 iſtius; unde locus ille, ubi fodere deſierunt 
60 dicitur Het malle Gat. Oceanus itaque 
« ſinus ille Hollandicus, &c. Therefore, 


< oo i av 4 27 7 * 
8 N as 
89 1 4 7 3 
* - 4 1 


yo 
CLE 
5 3 
5 
hes 
= = 
3 
3 
bh 
a 
4 8 
2 bo 1 
Kg 
i= 
3 
* 
IG 
8 
* 
TI's 
* Pe” 
"4 
5 
5 
2 
3 
3 
"= 225 
33 
U 


NATURAL HISTORY. 


as the:Gernian ſea is higher than that of Hol- 
pou en is — 


Red Sea, and M. Debile 
1704, in which he traces one endet enn | 


0 a ee chat which. 0 
Joined the Nile with the Red ſea#. - 
In the third part of e 4 Con- 
noiſance de Vancien monde, or the knowledge 
of the Old World,“ printed in 1707, we meet 
with the like ſentiment; and it is there ſaid 
5 Diodorus Siculus, that it was Neco, 
King e who began this canal, that 
Darius, King of Perſia continued it, and that 
it was finiſhed by Ptolemy IT. who condu 
it as far as the city Arſinoe, b i040 
opened and ſhut when they found it needful. 
Wichout deſiring to deny theſe circumſtances, 
I muſt own that to me they appear doubtful. 
I do not know whether the violence and height 


of the tide in the Red ſea would not be neceſ- 


buy communicated to this canal; Ht | 


C See Mem. ds VAcad. Science 1734+. | 
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dat breed that all the coaſts of Arabi 
were very red, and that the ſand and duſt, 
e eee e 


15 «: Duo: ak cid ths Mt; 4 


water, and the qualities of the coaſts as far as 


| Suez, aſſerts, that far from being naturally red, 
the water is of the ſame colour as in other ſeas, 


the water. The earth of both countries, he 


ſays, is generally brown; it is even black in 


ſome places, and in others white; On the ccaſts 


of 1 where the Portugueſe had not 
he aw three mountains ſtreaked 


with red; but they were of a very hard rock; 
— — — — ee com- 


: mon colour. . 


The truth 1 eee 
ce colour, which is eaſy to be de- 
monſtrated; but it muſt alſo be owned, that in 
ſome parts it appears to be red through chance, 


| and in others green and white ; the explanation 


of which phenomena is as follows. From 


5 e Koffir, that is for the ſpace of 136 
leagues, the ſea is filled with ſhoals and rocks 


of coral; this name is given to them, by reaſon 
e dat 


49. 4 . 8 , 5 
2 5 * 4 
- * 2 RT > 5 : ; ” 1 5 © # 1 
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| ey like cord hat cad great cir 
OR vr forts of them, the one white, and the other 
of gum, or glue; of a green, and in others with 
orange.” No the water of this ſea is ſo 


| that the bottom may be ſeen at 20 
| | to take the colour of the matters it covers; as 
; | for example; when the rocks are covered with | 
2 green gum, the water above appears of a 
| green than the rocks themſelves; and 
the water ſeems to be tinged with red, and as 
| theſe laſt coloured rocks are more frequently | 
met with there than any other, D. 
cludes that the name of the Red Sea was affixed 
5 in preference to the Green 
| or White. He applauds himſelf on this diſco-— 
very becauſe the method y which he aſcertain- 
a! ed it left him no room for doubt. He cauſed 
þ — —ñ— | 
|; 


— 
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bſten execute his orders with facility, without 
the ſea being higher than the ſtomach at more 
than half a league from the rocks. The great- 
eſt part of the ſtones and pebbles they drew up, 
in thoſe parts where the water appeared red, was 


alſo of that colour: in the water which appear- | 


| ed green, the ſtones were green, and if the 
water appeared white, the bottom was white 
_ without any other mixture.” : 
35 The direction of the coalt of che Red Sea; 
from Cape Gordafu to the Cape of Good Hope, 
Is pretty equal; in the courſe of which there 
are no bays, excepting an arm on the coaſt of 
Melinda, that might be ſuppoſed as belonging 
to a large one provided the iſland of Madagaſcar 
| Joined the continent, which moſt probably was 
formerly the caſe notwithſtanding it is now di- 
vided by the ſtraits of Moſambique. The 
coaſt bears the ſame direction from the Cape of 
| Good Hope to Cape Negro on the welt fide of 
Africa; it has the appearance of being a chain of 
high mountains, extends above 500 leagues, but 
contains ſcarcely any rivers of importance. 
: Beyond” Cape Negro however the land is 
much lower, and is ſupplied by ſeveral conſi- 


derable rivers beſides the Coanza and the Zaire 


and A that and Cape Gonfalvez, which 
vox. 11. *D is 
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the mouths of no. leſs, than twenty-four large 
rivers; from this laſt Cape to Cape Trois. 
SY pointes it is an open bay, i in about the centre of | | 
which is a conſiderable. uiky gh called Cape 
Formoſa. | l fide are the iſlands 1 5 a 


4 The water turns ſomewhat into : 
Weder to Cape 
fm che jute (of which iis an open | 


ps wh 


which is both? 


Wi Sug we ling. an open bay | 
which are the ſtraits of Gibraltar, nee — 4 = 


the water runs with great rapidity into the Me- | 
X 42 * 1 ditel 1 
; 2 
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diterranean, which flows almoſt 900 leagues into 
the interior part of land, and is the cauſe of 
many curious circumſtances ;, ſirſt it has no 
tides, at leaſt that are viſible, excepting in the 
Gulph of Venice and whatarealmoſt impercepti- 
ble at Marſeilles and at Tripoli; adly it ſurrounds 
| a number of extenſive iſlands, for inſtance, Sar- 
dinia, Sicily, .. Corſica, Cyprus, Majorca and 
Italy, which is the largeſt known. It has alſo 
a fertile Archipelago; indeed it is from the me- 
diterranean Archipelago: that all collections of 
iſlands have been ſo denominated; this indeed 
has the appearance of belonging more to the 
Black ſea than the mediterranean; nor is it in 
the leaſt unlikely that Greece was at one time 
covered with the waters of the Black ſea, which 
empties itſelf into the Marmora and from thence 
finds its way into the mediterranean... 

Some have aſſerted there was a 3 e 
in the Straits of Gibraltar, the one ſuperior, 
| which carries the water of fie ocean into the 
nedit erranean, and the other inferior, which 5 
carries them in the contrary direction; but 
this opinion is evidently falſe, and contrary to 
the laws of bydroſtatics: it has likewiſe 2 
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Toys is not- the ancient Greenland which 


 Marſilli relates even (xperiments made in the 
Boſphorus, to prove the truth of theſe oppoſite 


currents; but the experiments muſt have been 


ror and 102, proves, by able experiments, 
that there is no ſuch ching as a current in the 


Boſphorus whoſe direction is oppoſite to the 
ſuperior: what may have deceived Marſilli and 


others, is poſſibly the circumſtance, that in the 


Boſphorus, the ftraits of Gibraltar, and in all 


rivers which flow with rapidity, there is a con- 


. fiderable eddy along the ſhores, the direction of 


which is generally RE to the deen gen cur- 
rent of the waters. 4 

Loet us now ſhortly trace all the caſts n 
new continent, Cape Hold- with-Hope, lying i in 
the 73d degree, north latitude, is the moſt nor- 
thern land we are acquainted with in New 
Greenland, and is not above 160 or 180 leagues 
diſtant from Cape North in Lapland. From 
this cape we may follow the coaſt of Greenland 
as far as the polar circle, where the ocean forms 
a broad ſtrait between Iceland and Greenland. 
It is pretended that this country, adjacent to 


badly made, fince the matter is totally repug- 
nant to the nature and motions of the waters; 
beſides Greaves in his Pyramidography, page 
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the Danes formerly pollifed is a eines ak 
pendant on their Kingdom; for in that there 


pere civilized chriſtians, who had biſhops, 
churches, and ſeveral towns wherein they car- 
ried on their commerce. The Danes alſo viſit- 
ed it frequently, and as eaſily as the Spaniards' _ 
can go to the Canaries : there ſtill exiſts, -as it 
zs afferted, laws and ordinances for the govern- 
ment of this province, and thoſe not very an- 
_ cient: nevertheleſs, without attempting to di- 
vine how this country became abſolutely loſt, it is 
certain, not the leaſt trace of what we have re- 
| lated is to be met with in New Greenland. 
The people are wild and favage; there is no 
veſtiges of any edifice ; nor have they a word 
in their language which has an affinity with 
the Daniſh ; in ſhort, there is nothing which 


: might give us room to judge that this is the 


ſame country. It is even almoſt a deſert, and 
ſurrounded with ice for the greateſt part of the 
year. But as theſe lands are of a vaſt extent, 
and as the coaſts have been but little frequented 
by modern navigators, they may have miſled 
the ſpot where the deſcendants of theſe poliſhed 

people inhabit; | or the ice having become more 
abundant in this fea, may prevent any approach 
u nevertheleſs, if we can 
| "wy 


Pg 


due north, we come to, Davis's ſtrait, which 


— com. rang ageds ond 


* 


afterwards a large Mediterranean, which is the 
coldeſt of all ſeas, and the coaſts of which are 
y known. By following this 


A ingo e 
erland Str h as well as Davis's,” may. 
lead to the Chriſtian Sea, i is narrower, and more. 
liable to be frozen: that of Hudſon, though 
much more to the ſouth, is alſo frozen 
of the year. A very ſtrong motion of 
remarked in theſe ſtrai s 


* 


as 


| 3 any: this difference ſeems to 
from the ſea's motion, which always mov- 


| ſeas of . as ee the eee 5 
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the Str⸗ its whoſe openings are turned towards 
the caſt ; whereas, in thoſe of Europe, which 
open to the weſt, there is no motion; the ocean 
by its general motion enters into the firſt, and 
avoids the laſt; and this is the reaſon that there 
are ſuch” violent tides in the ow Gu 
Corea, and Kamtſchatka. 1 5 
Proceeding from Hudſon s ſtrait towards "on 
wk we come to a narrow opening, in which 
Davis, in 1586, failed as far up as 30 leagues, 
and trafficked with the inhabitants, but no one 
has ſince attempted the diſcovery of this arm of 
the ſea, and we are only acquainted with the 
country of the Eſquimaux of all the adjacent 

land. The fort Pon Chartrin is the only and 

the moſt northern habitation of this country, 
which is ſeparated from the iſland of New- 
foundland by the little ſtrait of Belleiſle, which 
is not much frequented. As the eaſtern coaſt 
of Newfoundland is in the Ge. direction as 
the coaſt of Labrador, we muſt regard the 
latter as a part of the continent, the ſame as 
Iſle-royal appears to have been a part of Acadia. 
There is no very conſiderable depth either on 
the great or other banks, where they fiſh for 
the cod; but as they ſlant for a diſtance under 
water * violent currents are produced. 
Between 
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Between Cape Breton and Nev - 
very broad firait, by which we enter a ſmall 
mediterranean, called the Gulph of St Law- 
rence. This ſea has an arm which extends far 
into the country, and feems to be only the 
mouth of tlie river St. Lawrenee. The mo- 
tion of the tides is extremely plain in this arm 
of the ſea, and even at Quebec, which projects 
more into the country, the waters riſe ſeveral 


feet. On quitting the Gulph of Canada, and 


ſmall gulph called Boſton-Bay, which forms a 


ſmall ſquare inlet into the land. But before 


we trace this coaſt farther it is juſt to remark; 


that from Newfoundland to the moſt project 


ing Antille iſland, even to Guiana, the ocean 
forms a very great bay, which reaches as far 


as Florida, at leaſt 500 leagues. This bay of 


the new continent is ſimilar to that of the old, 
of which we have taken notice, where the 


ocean. after - having made a gulph between 


tſchatka and New Britain, afterwards 5 


forms a vaſt mediterranean, which compre- 
hends the ſeas of Kamtſchatka, Corea, China, 
.&c. ſo that in the new continent the ocean, 
after having formed a great gulph between 


Newourdland and Guiana, forms a very large 
mediterranean, 


"2D 
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mediterranean, extending from the Antilles to 


Mexico, which confirms our obſervations on 
| the motion of the ſea from eaſt to welt, for it 


appears that the ocean has equally gained on 


the eaſtern coaſts of America and Aſia. Theſe 


great gulphs in the two continents are under 
the ſame degrees 6 e toy 


. fame extent. 


„ ot the 1 


| e a at Trinidad, which is the moſt 
Jouth, we cannot doubt but that Tobago, Tri- 


nidad, the Grenades, St. Vincent, Martinico, 


Mary Galante, Antigua, and Barbadoes, with 
every other iſland adjacent, at one time formed 
a chain of mountains, whoſe direction was 


from ſouth to north, like that of the iſland of | 
Newfoundland, and the country of the Eſqui- 


maux; afterwards the direction of the Antilles 


is from eaſt to weſt, beginning at Barbadoes, 
then paſling by St. Bartholomew, Porto Rico, 


St. Domingo, and Cuba, and nearly the ſame as 
Cape Breton, Acadia, and New England. All 


theſe iſlands are fo adjacent to each other that 


they may be looked upon as an interrupted 
tract of land, and as the ſummit of an over- 
flown country now poſſeſſed by the ſea. Maſe 
— Ss ' of 


p 
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of the m, in fact, are only points of moi intains; 


and the ſea, which ſurrounds them, is a real 


mediterranean, where the motion of flux and 


reflux is ſcarcely more ſenſible than in our 
mediterranean, although the openings _ 


preſent to the ocean are directly oppoſite to 


the motion of the waters from eaſt to welt, 
which muſt contribute to elevate the tides in 
the gulph of Mexico; but as this ſea is very 
broad, the flux and reflux communicated to it 
by the ocean, diſperſing over 1o large a ſpace, 
becomes almoſt inſenſible at the coaſt of Loui- 
fania, and many other places. 

The old and new continent appear, ae. 


fore, both to have been encroached upon by 


the ocean in the ſame latitudes. Both have a 


a vaſt mediterranean and a great number of 
Iſlands, which are ſituated nearly in the ſame 


Jatitudes; the only difference is, that the old 


«continent being much broader than the new, 


there is in the weſtern' part of it a mediterra- 
nean, of which nothing ſimilar can be found 
in the new; but it appears that all which has 
happened to the eaſtern countries of the old 
world has alſo happened to the eaſtern part of 


"the new, and that the n n are 
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nearly in their middle and towards their equa- 


tors, where the moſt violent motion of the 


| been is 


The he's of Gene comprehended be- 
ben the mouth of the river Oroonoko and 
the Amazones, preſents nothing remarkable, but 
the latter, which is the broadeſt in the univerſe, 
forms a conſiderable extent of water near Co- 
ropa before it arrives at the ſea, by the two 
different mouths which ſurround the iſland of 
Caviana. From the mouth of the Amazones 


to Cape St. Roche the coaſt runs almoſt ſtraight 


eaſt; from Cape St. Roche to St. Auguſtine 
it runs ſouth, and from Cape St. Auguſtine to 
the Bay of All Saints it turns towards the 
weſt, ſo that this part of Brazil forms a con- 


ſiderable projection in the ſea, which directly 


faces a like projection of land in Africa. The 


Bay of All Saints is a ſmall arm of the ocean, 


running about 50 leagues into the land, and is 


much frequented by navigators. From this 
bay to Cape St. Thomas the coaſt runs direct 


ſouth, and afterwards in a ſouth-weſt direction 


as far as the mouth of the Plata, where the ſea 


forms an arm projecting nearly 100 leagues 


into land. From thence to the extremity of 


E America 
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America the ocean forms a great gulph, ter- 
minated by the adjacent lands of Terra det 
Fuega, as Falkland Iſland, Cape Aſſumption, 
and the land diſcovered in 1671. At the bot- 
tom of this bay is the Straits of Magellan, 


which is the longeſt in the world, and where 
the tides flow extremely high. Beyond Ma- 
gellan is that of la Maire, which is ſhorter, 


and at laſt Cape Horn, e 
of America. 

We muſt remark dr d bed of theſe 
ir troy ul $016 ith, ent mich 
of them cut by ſtraits which run from eaſt to 
weſt; the firſt is that of ſouth America, which 
faces the ſouthern pole, and is cut by the Strait 


of Magellan; the ſecond, that of Greenland, 


which alſo directly faces the ſouth, and is alſo 
cut from caſt to weſt by Forbiſher's Strait; 


the third that of Africa, which alſo faces the 


ſouth; and beyond the Cape of Good Hope 
are banks and ſhoals, that appear to have been 
divided from it; the fourth, the peninfula of 
India, which is cut by a ftrait that forms the 
iſland of Ceylon, and facing the ſouth like all 
the reft. Hitherto we perceive no reaſon to 
be given for this ſimilarity, and can only re- 
mark ſuch are the facts, 
From 
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; From Terra del Fuega/ all along the weſtern | 
| Ser Turk redirects 
derably penetrates into the land; and this coaſt . 
ſeems exactly to follow the direction of the 
lofty mountains which croſs all ſouth America, 
from ſouth to north, from the equator to the 
Arctic Pole. Near the equator the ocean 


forms a conſiderable gulph, beginning at Cape 


St. Francois, and reaching as far as Panama, 
the famous iſthmus, which, like that of Suez, 
prevents the communication of the two ſeas, 
and without which there would be an entire 
ſeparation of the old and new continents. From 
| thence to California there is nothing remark- | 
able. Between the latter and New Mexico 

an arm branches off, called Vermillion ſea, at 
leaſt 200 leagues in length. In ſhort, the 
weſtern coaſts of California have been followed 
to the 43d degree, at which latitude, Drake, 
who was the firſt that made the diſcovery of 
the land to the north of California, and who 
called it New Albion, was obliged, through 
exceſſive cold, to change his courſe, and to 
anchor in a ſmall bay which bears his name, ſo 
that theſe countries have not been diſcovered 
beyond the 43d and 44th degree any more 
than the lands of North America beyond Moo- 
. | | | ] ki 
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zemlaki under the 48th degree, and the Aſſini- 


boils under the 51ſt. The country of the firſt 


favages extend much more to the weſt than 
the laſt. All beyond, throughout an extent of 


more than 1000 leagues in length, and as many 


in breadth, is unknown, excepting what the 
Ruſſians pretend to have diſcovered in their 
excurſions from Kamtſchatka to the eaſtern 

part of North America. 5835 ä 
The ocean, therefore, farrownds the whats 

earth without any interruption, and the tour of 
the globe may be made from the ſouth point 
of America; but it is not yet known whether 
the ocean ſurrounds the northern part of the 


globe in the like manner; and all mariners 
who have attempted to go from Europe to 
China by the north-eaſt or north-weſt have 


alike miſcarried in their enterpriſes. _ 
The lakes differ from the mediterraneans; 3 
the firſt do not receive any. water from the 


ocean, on the contrary, if they have com- 


munication with the ſeas they furniſh them 
with water. Thus the Black Sea, which ſome 
geographers have regarded as an arm of the 
Mediterranean, and conſequently as an appen- 


dix of the ocean, is only a lake, becauſe in 


- * . 
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nean it ſupplies it with ſome, and flows with 


rapidity through the Boſphorus into the lake 


called the ſea of Marmora, and from thence ' 
through the Strait of the Dardanelles into the 
Grecian ſea, The Black ſea is about 250 
| leagues long by 100 broad, and it receives 
2 great number of rivers, as the Danube, the 
Nieper, the Don, the Boh, the Donjec, &c, 
The Don, which unites with the Donjec, 
forms, before it arrives at the Black ſea, a 
lake, called the Palus Meotis, which is more 
than 100 leagues in length by 20 or 25 broad, 
The ſea of Marmora, which is below the 
Black ſea, is a ſmaller lake than the Palus 
Meotis, being not more than 50 leagues long 
and 8 or 9 broad, 

Some ancients, and among the reſt Dibdery 
Siculus, have aſſerted that the Euxine or Black 
ſea, was formerly only a large river or lake, 
and had no communication with the Grecian 

ſea; but being conſiderably increaſed with time 
by the rivers which fell into it, the waters 
forced a paſlage at firſt on the fide of the 
Cyanean iſlands, and afterwards on the fide 
of the Helleſpont. This opinion appears to 
be very probable, and the operation is eaſily 
e for . the bottom of the 
Black 
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ſent, then the rivers which come into it would 
mn. *. * Ges mud and ſand which they 


water became a the land, when con- 
would have forced a paſſage for 
itſelf, and as the rivers ſtill continue to bring 
fand and earth, and at the fame time the quan- 


ſequently it 


tity of water diminiſhes in the rivers, in pro- 
portion as the mountains from which they drew 
their ſources are lowered, it may happen, in a 
again filled up; but as theſe effects depend on 
many cauſes, it is ſcarcely poſſible to give more 
than mere conjectures thereon. From this 


teſtimony of the ancients, Mr. Tournefort in 


his voyage to the ſays, on ancient 


authority, that the Black ſea receiving the 


waters of a great part of Europe and Aſia, 


after being conſiderably increaſed, opened itſelf 


a paſſage by the Boſphorus and afterwards 


formed the Mediterranean, or ſo conſiderably 
augmented it, that it became a great ſea, and 
forced itſelf a road through the trait of Gi- 


braltar, by which the iſland of Atalantis, men- 


' tioned by Plato, was entirely overflowed. 
This opinion has no foundation ſince we ar 
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is the ocean which flows into 


imo the ocean, Beſides M. Tournefort has 


he mentions: the firſt is, that- the Black- fra 


receives nine or ten rivers, not one of which 


but de eee it with DI the pena 


terranean 4 not receive more water from 
rivers than the Black ſea, although it is ſeven 
or eight times larger, and that what the Boſ- 
phorus ſupplies it with does nat make the tenth 


part of what falls into the Black Sea, how 


then could this tenth part of what falls into a 


ſmall ſea have formed not only a larger ſea, but 
have alſo ſo greatly increaſed the waters, as to 
have broken down the lands at the ftrait of 
Gibraltar, and overflow an iſland larger than 

the whole of Europe? It is eaſy to perceive 


that this paſſage of M. Tournefort has not 


had due reflection. The Mediterranean re- 


ocean than from the Black fea, becauſe the 


Boſphorous is only 800 feet broad in its nar- 
roweſt part, whereas the ftrait of Gibraltar is 


more than 5000, and that even ſuppoſing 


VOL. 11. | G their 


rent of the waters towards the Boſphorus, 


rivers daily dimini 


mountains diminiſh in height. - - 


ſame author obſerves, © the greateſt. rivers in 


eee eee ee Hungary, Moravia, 


mo ah 1 4 eg " 20 
2 N os. Pf „ „ 
. 
* 


their velocity to be equal, Mill the depth of the 
ftraits of Gibraltar is by far the 
who ridicules Polybius 
8 that r er would. de 


— he aſſerted that event 
to be impoſſible. This ſea receives eight or 
ten great rivers, and as moſt of them bring 
ſand and mud, muſt it not gradually be choaked 


convey thither a part of theſe matters? It is 
, very probable that in a courſe of 
time the Boſphorus will be filled, when the 
water of the rivers which come into the Black 
ſea ſhall be greatly diminiſhed; now all 


lected by the mountains 
of rivers, their quantity muſt- decreaſe as the | 


Europe fall into the Black ſea, by means of the 
in which the rivers of Suabia, Fran- 
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of Black Rufia and Podolia go 83 
ſea by the Nieſter; thoſe of the ſouthern and 


eaſtern parts of Poland, of the northern parts 


of Muſcovy, and the country of the Coſſacks 
enter therein by the Neiper or the Boriſthenes; 
the Tanais and Copa alſo fall into the Black 

ſea by the Cimmerian Boſphorus; the rivers 


of Mingrelia, of which Phaſis is the principal, 


alſo voids itſelf AM tone as does the 
Caſalmac, the Sangaris, and other rivers of 


Aſia Minor which have nos courſe towards 
the north; nevertheleſs the Thracian Boſ- 
phorus, which is the only outlet from it, is not 


comparable to any of theſe great rivers. . 
| Theſe facts prove, that evaporation alone 
carries off a very conſiderable quantity of water, 
and it is from this great evaporation from the 


| Mediterranean that the ocean continually flows 
thither through the ſtraits of Gibraltar. Tt is 


difficult to eſtimate the quantity of water any 


ſea receives; we ſhould be acquainted with the 
HH and png pſp 
r —— 
W by evaporation; the 


Does 1 laſt 


that it me poſlible to 

The water af the Black Sea appears to be 
There are no iſlands in it and its tempeſts 
the ocean, becauſe the whole body of its waters 
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che Gempo; but what is ſingular, it does not 
receive any on its eaſtern fide. The e 
on that ſide being only a deſert of ſand almoſ 
unknown. r 
tere to deſign a chart of the Caſpian Sea, who 
diſcovered that its figure was quite different 
from that given by former geographers, w-no 
had repreſented it to be round, whereas it is 
very long and narrow. The eaſtern coaſts of 
were unknown : even the exiſtence of lake 
Aral, which is 100 leagues diſtant from it to- 
wards the eaſt, was doubtful, or at leaſt thought 
to be a part the Caſpian Sea, ſo that before the 
diſcoveries of the Czar, there was unknown 


* 


land-in- this bine upwards of 900 leagues _ 


long by 100 or 150 broad. Lake Aral is 
nearly an oblong, and may be 90 or 100 
leagues long, by 50 or 60 broad; it receives 
two very conſiderable rivers, the Sideroias and 
outlet for its waters; and it bears ,the fur- 
ther reſemblance, for as the Caſpian receives no 
river on the eaſt, ſo lake Aral receives none on 
the weſt, from which we may preſume 


formerly theſe two lakes were but one, and that 
the rivers having, e diminiſhed left 
his + 1 


= % 


A Et 
oe fo 1 
— — - 22 
2 
* 
U 
* 
pe 
4 
5 
= f 
= 
—_ A 
. 
- 
& 
= 
£ 
5 
* 
1 
4 
\ 
5 
* 
* * 


forms the country that now divides them. 
There are ſome ſmall iſlands in the Caſpian 
and its waters are much leſs ſaline than thoſe of 
the ocean; ſtorms are here very dangerous, and 
veſſels are not uſed in it for navigation, 
becauſe it has many ſand banks, ſhoals and 


Pietro della Valle, ſays The largeſt veſſels 
oyed on the Caſpian ſea, along the coaſts 
of Mazanda in Perſia, where the town of Fer- 
| habad ſtands, although they are called ſhips, 
appear ſmaller than our Ta Their 
ſides are high, ee but little waters 


| having a flat bottom. They give this form to 
their veſſels not only becauſe this ſea is ſhallow 


but becauſe-it is filled with ſhoals and ſand 
banks; ſo that if the veſſels were not fabricated 


at the mouth of the river, ſome poor. ſturgeons 
and other ſort of freſh water fiſh, of little value: 
'T attributed the'cauſe of it to their ignorance of 
whoſe reſidence is at a ſea port, 
informed me that the waters are fo ſhallow 20 


under the ſurface of the water. 


NATURAL HISTOY. 1 47 


„ from ſhore that it was impoſfi- 
— their nets with the chance of taking 
any fiſh and that it was for this reaſon they give 
the abovementioned form to their veſſels, which 
are not mounted with any cannon; as but few 
Corſairs and Pirates ever viſit this ſea, 8 8 
Struys and other travellers have aſſerted, that 
nin the neighbourhood of Kilan, there were two 
gulphs wherein the waters of the Caſpian were 
ingulphed, and carried afterwards by ſubterra- 
nean canals into the Perſian gulph. De Fer 
and other geographers have even marked out 
theſe gulphs in their maps, nevertheleſs we are 
aſſured by the people ſent by the Czar that * | 
_ donotexiſt.® _ 

The circumſtance of W leaves being 
ſeen in great quantities on the Perſian gulph, 
and which are ſuppoſed by the ſame authors'to 
. come from the Caſpian ſea becauſe there are no 
ſuch trees on the Perſian gulph, is fully as im- 
probable as their ſubterraneous gulphs, and 
which Gemelli Careri, as well as the Muſco- 
vites, aſſerts are entirely imaginary: in fact, 
the Caſpian is near one third ſmaller than the 
Black Sea which laſt alſo receives much more 
N by. clove than the former: the * 
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tion therefore is ſufficient to carry off all its 
water, nor is it neceſſary to ſuppoſe ſubterra- 
neous gulphs in the Caſpian any more than in 
the Black Sea. 

| There are lakes which th not receive any 
are others which both receive and diſcharge and 
fome that only receive them. The Caſpian ſea, 
hke Aral and the Dead ſea, are of the laſt kinds 
they receive the waters of many rivers and con- 
tain them. In Aſia Minor there is a ſmall lake 
of the like kind, and one much larger in 
Perfia, on which the town of Marago ſtands; 
its figure is oval, and it is about ten or twelve 
leagues long, by fix or ſeven broad, it receives 
the river Tauris, which is not very conſiderable. 
There is alſo a fimilar ſmall lake in Greece, 
about 12 or 15 leagues from Lepanto, which 
are the only lakes of that kind known in 
Afia. In Europe there is not one which is 
conſiderable; in Africa there are many ſmall 
ones as thoſe which receive the rivers Ghir, 
Zez, Touguedout, and Taſilet. Theſe four 
lakes are pretty near each other, and ſituate 
towards the frontic ers of Barbar y near the deſerts 
of Zara; there is another ſituate in the coutl- 
try of Kovar, which receives the river of Ber- 
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doa. Io Mars ee 
lakes than in any other part of the world, not 
one of this kind is known, at leaſt if we ex- 


cept two ſmall collections of water formed by 


rivulets, the one near Guatimapo, and the 


other ſome leagues from Realnuevo, both in 
Mexico. But in South America, at Peru, 
| there are two contiguous lakes, one of which 


lake Titicaca, is very large, and receives a river 


| Whoſe ſource is not very remote from Cuſco,- 

and from which no river iſſues: there is one 
ſmaller in Tucuman, which receives the river 
Tings and another larger in the fame 


, which receives the river Santiago, 


= ee four others between Tucuman | 


and Chili. | 


ae lakes which receive no SE WIE 1 75 
which no rivers iſſue, are greater in number 
than thoſe juſt ſpoken of; theſe lakes are kinds 
of pools where the rain water collects; or 


may proceed from ſubterraneous waters which 


iſſue in form of ſprings, in low places, where 


they cannot afterwards find any drain. The 


rivers which overflow may likewiſe leave ſtag- 


nate waters in the country, which may remain 


for a long time, and only be repleniſhed by other 


inundations, The ſea has often inundated lands 


a e 


* 


Chorazan near Ferrior; another in 


1 vurro -w 
and formed ſaline lakes therein, like that at 


no other origin can be attributed; or by loſing 
its natural motion, might quit ſome land, and 
formed lakes, which have continued to be ſup⸗ 
ported by rains. In Europe there are manyx 


in \ the deſert 


dent Tartary, called Lake Levi; two in Muſ- 
one in China very large, and not far diſtant 
from Nankin; this - laſt nevertheleſs eom- 
municates with the adjacent ſea by a canal ſeve 
leagues in length. In Africa there is a ſmall 
lake of the fame kind in the kingdom of Mo- 
to have been leſt b the ſea; another very con- 
ſiderable one formed by the rain in the deſert 
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Azarad, about the 3oth degree latitude; this 


bete is eight or ten leagues long 5- "—_— 


date, in the — - anoine: ner 


30th degree; one near the mouth of the river 
or 3d. degree of ſouth latitude; two more in 
the. country of the Caffrees, one called the 


Lake Rufumbo, of no great length, and 'ano- 


ther in the province of Arbuta, which is per- 
haps the greateſt lake of this kind, being about 
25 leagues in length by ſeven or eight in breadth 


there is alſo one of theſe lakes at Madagaſcar, 


near dee f, ene TOR n 


latitude... 


Teams is one. of theſe For in 
* middle of the peninſula of Florida, in its 
centre is an iſland called Serope; the lake of 
Mexico is alſo of this kind, this is almoſt 
round, and about 10 leagues diameter; there 
is another ſtill larger in New Spain, 25 leagues 
diſtant from the coaſt. of Campeachy Bay, and 
another ſmaller in the fame country near the 


coaſt of the South Sea. Some travellers have 


aſſerted that there was in the inland' parts of 


manta: of that Kind, it is 


= purrON's 


ine n Prottns, 
They have related ſurpriſing things of the 
riches of the neighbouring country, and of the 
quantity of gold duſt that is found in this lake. 
They give it an extent of more than 400 
leagues in length and 125 in breadth. No 
river, they ſay, goes out nor enters therein; 


although many geographers have marked this 
lake in their maps it is . 


any ſuch exiſting. 

But the moſt general and largeſt lakes are 
thoſe which receive and give riſe to other great 
rivers: as then number is very great I ſhall 
ſpeak only of the moſt conſiderable, or of the 
moſt remarkable. Beginning at Europe, we 
have in Switzerland the lake of Geneva, Con- 
ſtance, &c. in Hungary, the lake Balaton; in 
Luavonia, a large lake, and which ſeparates this 
province from Ruſſia; in Finland, the lake 
Lapwert, which is very long, and is divided 
into many arms, and lake Oula, which is of a 
round figure; in Muſcovy, lake Ladoga, more 
than 25 leagues long by above 12 broad. Lake 
Onega is as long but not ſo broad. Lakes 


5 Ilmen and Belozo, from whence iſſue one ß 


ſte ſources of the Wolga; the Iwan-Ofero» 


from whence iſſues one of the ſources of he 
| Don: 


NATURAL HISTORY, | 83 


Don: two other lakes from whence the Vit 
zogda derives its origin; in Lapland, the 
lake from which iſſues the river Kimi; another 
much larger near the coaſt of Wardhus, and 
many others, from whence iſſue the rivers 
Lula, Pitha and Uma. Theſe are not very 
conſiderable. In Norway two more of nearly 
the ſame ſize as thoſe of Lapland: in Sweden, 


lake Vener, which is as large a lake as Meler, 


on which Stockholm is fituated; and two 
| Others, leſs conſiderable; one is near n 
and the other near Lincopin. 

In Siberia, in Muſcovy, and i in een 
Tartary, there are a great number of theſe 
lakes, the principal of which is the great lake 

| Baraba, which is more than 100 leagues long, 
and whoſe waters fall into the Irtis; the great 
lake Eftraguel, the ſource of the ſame river: 
many other ſmaller, the ſources of the Jeniſca; 
the great lake Kita, the ſource of the Oby; 
another larger, the ſource of the Angara; lake 
Baical, which is more than 70 leagues long, 
and is formed by the ſame river Angara; lake 
Pehu, from which iſſues the river Urack, &c. 

In China and Chineſe Tartary, lake Dalai, 
from whence iſſues the large river Argus, 
Which falls into the river Amour; the lake of 
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rama, the ſources of the river Honaho; two 
In Tonquin, lake Guadag, which. is very con- 
ſiderable. In India, the lake Chiamat, from 
hence iſſues the river Laquia, adjacent to the 
ſources oſ the rivers Ava, Longenu, &c. 
This lake is more than 40 leagues broad 
by 50 long. There is another at the origin 
of the Ganges; and one bordering on Caſh- 
mere is the ſource of the river Indus, & _ 
In Africa is lake Cayar, and two or three 
others adjacent to the mouth of Senegal river. 
Jong by 75 broad, and contain a very conſi- 
derable iſland. In this lake the Niger loſes its 
name, and takes that of Senegal, in the courſe 
of which, towards the ſource, we meet with 
another conſiderable lake, called Bournou, 
where the Niger again loſes its name, for the 
river which comes therein is called Gambaru. 
In Ethiopa, at the ſources of the Nile, is the 
great lake Gambia, upwards of 50 leagues 
2 There een, eee eee, f 
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| by the ſea,” and there are only a fey leſſer lakes 
in the remaining part of Africa. N 
North America may be ſtiled Ge ebenby f | 
lakes; the greateſt are lake Superior, upwards 
of 125 leagues long, by 50 broad; lake Hu- 
ron upwards of 100 leagues' long, 14 wm | 
broad; lake IlIlionois, which comprehenc 
the Bay of Puanto is quite as m en as 
lake Huron; lakes Erio and Ontario, together 
upwards of 80 leagues long, from 20 to 25 
broad; the lake Miſtaſin, to the north of 
Quebec, is about 50 leagues in length; and 
lake Champlain, to the ſouth of it, is nearly 
of the ſame extent; lake Alemipigon, and the 
lake Chriſtinaux, both to the north of lake 
Superior, are alſo very conſiderable; the lake 
Aſſiniboils, contains many iſlands, and is up- 
wards of 75 leagues long; there are alſo, in- 
dependent of that of Mexico, two large lakes 
in that country, the one called Nicaragua, in 
the province of that name, which: is e 5 
of 70 leagues long. 

In South America there is a ſmall lake, the 
| ſource of the Maragnon, and another larger 
which is the ſource of the river Paraguay; alſo 
the lake Titicares, which falls into the river. 
Plata, two ſmaller lakes which flow into the 


= -; - nurron's 


ſame river, 1 fome others at very confer 
able in the inland part of Chill. 

All lakes from which rivers derive their, ori- 
| ee which fall into the courſe ofrivers, and 
which carry their water thereto, are not ſalt. 
Almoſt all thoſe, on the contrary which receive 
rivers without others iſſuing thereout, are ſalt; 
this ſeems to favour the opinion that the ſalt- 
neſs of the ſea ariſes from the . which 
— into it; 05 eee carry 
off fixed ſalts, and conſequently. Boe which 
rivers carry into the ſea remain therein. Al- 5 
though river water appears to taſte . freſh, we 
well know that it contains a ſmall quantit 

of ſalt, and in courſe of time might have ac- 
- quired ſuch a conſiderable degree, as to occaſion 
the preſent faltneſs of the ſea, and which muſt 
ſtill continue increaſing. It is thus, therefore, 
2s I imagine, that the Black ſea, the Caſpian, 
lake Aral, &c. have become falt. With 
reſpect to lakes, which do not receive any 
tiver, nor from which does any iſſue, are either 
| freſhor ſalt according to their different origins; 
thoſe near the ſea are generally falt, and thoſe 
remote from it, are freſh, becauſe the one 


has been formed by the inundations of the 
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a, and de others proceed hom ſprings of 
freſh water. 
The lakes any ways remarkable are, "the 
Dead ſea, the waters of which contain much 
more bitumen than falt. It is called the 
Bitumen of Judea, but is no other than the 
Aſphaltes, which has cauſed ſome authors to 
call it the Aſphaltic Lake. The lands which 
border this lake contain a great quantity of 
this bitumen; and many have ſuppoſed, as the 
poets feign of lake Avernus, that no fiſh 
could live therein, and that dings which at- 
tempted to fly over it were ſuffocated; but 
neither of theſe lakes ede ſuch mortal 
events; fiſh live in both, birds paſs over them, 
and men bathe therein without the leaſt danger. 
At Boleſlaw in Bohemia there is ſaid to be a 
fathoimable, Gods which impetuous uk ine, 
which are carried over all Bohemia, and in 
winter raiſe pieces of f ice of 3 an 100/ ei in 
| the air. foes Poway > emo 5 
A petrified ein elend m u aw: | 
Eo” d; and lake e Nan in Treland bas 2 | 
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fATER has but one natural motion; 
eee eee it 3 


reign 4 agitates ind 4 diſturbs. it. All che 
of which is the flux and 
which is alternatively made in a con- 
in the ſea from eaſt 


© 
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moon. - When wi moon is new, or at e 
full, this motion from eaſt to weſt is more 
and a half: that it is always high tide when- 
ever the moon is at the meridian, whether 
above or below the horizon of the place; and 

motion of the ſea from eaſt to weſt is conſtant 
and invariable, becauſe the ocean in its flux 

moves from eaſt to welt, and impels towards 
the weſt a great quantity of water, and the re- 
flux ſeems to be made in à contrary direction, 
by reaſon of the ſmall quantity of water then 5 
| muſt rather be regarded as a ſwelling, and the 
reflux as a ſubſiding of the water, which in- 
ſtead of its diſturbing the motion from eaſt to 
veſt, produces and continually reſtores it, al- 


though in fact it is ſtronger during the riſe and 


| weaker during the fall, from the above reaſon. 
The principal circumſtances of this motion 


are, 1. That it is more ſenſible when che 
mann b nan or n the Fall, ne eee 


more aalen than xt an her time e 
* 5 12 FO year; 


is occaſioned by the combination of the at- 


traction of the moon and fun. 2. The wind 
often alters the direction and quantity of this 
motion, particularly that which conſtantly 
blows from the fame quarter. It is the ſame, 
with reſpect to large rivers which convey their 
rode Gn es Current: 
there, often extending ſeveral leagues, which is 
ſtrongeſt when the direction of the wind agrees 
with the general motion. Of this we have. 
an example in the Pacific ocean, where the 
perceptible. 3. We muſt remark that when 
one part of a fluid moves the whole maſs re- 
ceives the motion; now in the motion of the 
tides a great part of the ocean moves in a very 
ſenſible manner, and conſequently the ocean 
is agitated by this motion mpg its | 
whole extent. 
Perfectly to ee this: we RY at- 


re cn pee which pro- 


duces the tides. We have obſerved that he 
moon acts upon the earth by a power called 5 
_ attraction by ſome, and by others gravity: this 


force penetrates through the globe, is exactly 


proportioned to the quantity of matter, and 


SS aw 


3 LOR RT IN LEGS ferro y , 
2 N e oil we tare nn} are R 8 
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decreaſes a the ſquare ofthe diſtance increaſes: 85 
waters wi the moon is at the ee bee 5 


any one place. The ſurface of the waters 


nearer that planet than any other part of the 
globe; hence this part of the ſea muſt be 
elevated towards the moon, by forming an 


eminence, the ſummit of which muſt be op- 


poſite to the moon's centre; for the formation 


of this eminence the waters at the bottom, as 


in proportion to the proximity they are in of 
the moon, which acts upon them in the in- 
verſe ratio of the ſquares of their diſtances: 


| thus the ſurface of that part of the ſea is firſt 


raiſed; the ſurface of the neighbouring parts 


will be likewiſe elevated, but to a leſs height, 


and the water at the bottom of all theſe parts 
will be raiſed by the ſame cauſe; ſo that all 


this part of the ſea growing higher and form- 


ing an eminence, it is neceſſary that the water 


of the remote parts, and on which this force of 


attraction does not act, proceeds with precipi- 
tation to replace the waters which are thus 


| elevated and drawn towards the moon. This 
5 1 What ä the ”_ or wer tide, Which | 


7 ; | 18 
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See e cn es oaſts, and 
which agitates the ſea not only at its ſurface 
but even to the greateſt depths. The reflux, 
or ebb, happens afterwards by the natural in- 
— ons; for whos thr acres 
longer uſes its power the water, which was 
raiſed by this foreign power, retakes its level, 
and. yeturns\ uo de ſhores/ and places ir bd | 
Ern 
effect enſues, though from a different cauſe. 
In the firſt caſe the waters riſe becauſe they 
are nearer the planet than any other parts of the 
globe; and in the ſecond it is from the con- 
trary reaſon, they riſe becauſe ſhe is the moſt 


remote from them, and this it is eaſily per- 


Pr on. 
n 
naturally recede and form an eminence, the 
the leaſt action that is directly oppoſite to the 


moon's ſtation, or where ſhe was thirteen 


hours before. When the moon arrives at the 


horizon the tide is ebb, the ſea is then in its 


natural ſtate, and the water in a direct equili- 


e e eee 
: ridian 
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moor being at the gri t lit : 
(from her they are rd ar than theo 


hure weight, which always retains them in an 
4 npels them towards the oppoſite 
point to the moon. Thus in che two caſes, 
vrhen the moon is at the meridian of a place, 
or at the oppoſite meridian, the water muſt be 
raiſed nearly to the ſame height, and conſe- 
e ee ee. when the moon is at the 
horizon either at her riſing or ſetting. Thus 
a motion, ſuch as we have juſt mentioned, 
neceſſarily diſturbs the whole maſs of the ſez, 
and agitates it throughout its whole extent and 
depth; and if this motion appears inſenſible in 
the open ſeas it is nevertheleſs no leſs real; 


but as the winds cannot ruffle the bottom in 


an equal degree with the ſurface, the motion 

of the tides is neceſſarily more regular there, 2 
though directed OO.” in "Oe" n 

manner as at the top. | 

From this alternative motion of flux and 

reflux there reſults, as already obſerved, a con- 

tinual motion of the ſea from eaſt to weſt, be- 


K. N * * . 
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proceeds from eaſt to weſt, and ſucceſſively 


continues fo for ſix hours, whereas the reflux 
_ laſts only two“, and the water runs towards 
the weſt. This evidently proves that the re- 
flux is not equal to the flux, and that from 
both there reſults a motion towards the weſt, 
much ſtronger in the time of the flux than in 
that of the reflux. This is the reaſon that in 
open ſeas, remote from land, the tides are only 
felt by the general mann 
eaſt to weſt. 
I The: tides nk er in hoy N zone 
between the tropics than in the reſt of the 
ocean: they are alſo more ſenſible in places 
which extend from eaſt to weſt, in long and 
narrow gulphs, and on the coaſts where there 
are iſles and pro nontories. The greateſt known 
flux is at one of the mouths of the river Indus, 
where the water riſes thirty feet It riſes alſo 
* 1 near eee won in the ſtraits « of 


C See nabe, vw. 


> 
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Sund, in the Red Sea, in Nelſon's Bay, at the 
mouth of the river St. Lawrence, on the coaſts 
ol China, Japan, e in the Gulph „ 
e of the fla from uu bo en is | 

: _ ſenſible in particular places. Mariners 
| have obſerved. it in failing from India to Ma- 
dagaſcar and Africa: it is alſo very perceptible 
in the Pacific ſea, and between the Malaccas 
and Brazil: but this motion is moſt violent in 
the ſtraits; for example, the waters are carried 
with ſuch great force in that direction through 
the ſtraits of Magellan that it is felt to a great 
diſtance in the Atlantic; and it is ſuppoſed 
that this cauſed Magellan to conjecture there 
was a ſtrait by which the two ſeas had a 
in all the channels which divide the Maldivian 
lands, the ſea flows from eaſt to weſt, as well 
as in the gulph of Mexico, between Cuba and 

| Jucatan. In the gulph of Paria this motion is 
ſo violent that the. ſtrait is called the Dragon's 
Mouth. In the Canadian and Tartarian ſeas 
it flows alſo with-violence, as well as in the 
ſtrait of Waigat, through which it conveys 
enormous maſſes of ice into the northern ſeas of 
Europe. The Pacific ocean flows from eaſt 
VOL, II, 3 | to 
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to weſt through the firaits of Java, the ſea of 
Japan flows towards China, the Indian ocean 
| Nows towards the weſt, through the, ſtraits of 
Java and other Indian iſlands; we cannot, 
therefore, doubt that the ſea has a conſtant and 
general motion from eaſt weſt, and it is 
eee eee " 
| Ee Lge A: e . and 
Panama, 
| Tn ſhort the ahernatves of due flux and re 
on moſt coaſts, * at different, ra ac 
to the climate and poſition of the 
4ands :-thus the ſea coaſts are continually beaten 
by the waves, which at each time waſh away 
| tranſport to a diſtance and depoſit at the bot= 
tom of the ſea; ſo likewiſe the waves convey 
and leave on the lower ſhores ſhells, ſands, &c. 
| mow” . aber aeg ua ener d 
Amilar de dae as r al 
compoſition. From this conſtant action tlie 
ſea naturally ſhuts itſelf out from the loweſt 
Coaſts and body ! the cher. gn 25 OECD 
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| 000 | 
ſea againſt coaſts, I ſhall relate a fat which 
has been affirmed-to me by a creditable perſon, 
ot Which I the; readier gave credit to, having 
| thi nearly ſimilar. In the principal 
8 the Orkneys there are coaſts com- 
poſed of rocks perpendicularly divided to the 
ſurface of the ſea, to the height of near 200 
feet. The: tides. in this place riſe very con- 
able, as is common in all parts where there 
are projecting lands and iſlands; but when the 
wind is. very ſtrong, and the ſea ſwells at the | 
ſame time, the motion is ſo great, and the 
agitation ſo violent, that the waters riſe to the 
ſummit of cheſe rocks and fall again in the 
form of rain: it throws to this great height 
gravel and ſtones from the foot of the rocks, 
and ſome of them even broader than the hand. 

In the port of Livourne, where the ſea is 
much more calm, I fawa tempeſt in December, 
1731, wherein they were obliged to cut —_ 
the maſts of ſome veſſels that had been forced 
ſrom their anchors by the wind and driven i into 


the road. The ſea ſwelled above the fortifica- 5 


tions, which were of a conſiderable height, and j 
as1. was on one of the moſt: projecting works 


1 could nn the town before I was wet- 
BE, | ted 
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ted by the ſea-water much more than I could 
| have been by the moſt plentiful rain. | a» Es 
Theſe examples are ſufficient to Dow Wink 
what viplence the ſea acts againſt ſome coaſts. 
This continual agitation deſtroys and diminiſhes 
by degrees the land. The water carries away 
all th matters and depoſits them as ſoon as 
it arrives at a part where the troubled ſea ſub- | 
ſides into a calm. In tempeſtuous weather 
the water is foul, from the mixture of matters 
detached from the ſhore and bottom of the ſea, 
which then caſts on the coafts a number of 
things that it brings from a diſtance, and which 
are never met with but after ſtorms; as amber- 
gris on the weſt of Ireland, and yellow amber 
on thoſe of Pomerania, cocoa- nuts on the 
coaſts of India, &c. and ſometimes pumice and 
other ſingular ſtones. We can quote on this 
occaſion a circumſtance related in the ne- 


| travels to the American iflands. cc Being at 


St. Domingo, ſays the author, among other 


things they gave me ſome light ſtones, which 
the ſea brought to the coaſt when there had 


been ftrong ſoutherly winds; there was one 
two feet and a half long by eighteen broad, 
and one thick, which did not quite weigh five 
FO my were as wie" as ſnow, much 
barder 
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i painbbigaartel 
ing no appearance of being porous, eee, 


thrown into water rebounded like a ball thrown 


on the ground, and it was with great difficulty 
from ſome volcano, and which the ſea had 
conveyed, as it tranſports ambergris, cocoa- 
ruſhes, c. Obiſervations of this kind have 
from caſt to weſt muſt convey the productions 
of our coaſts to thoſe of the American's, and 


it is by ſome irregular motions that the pro- 
duQtions of the Eaſt and Weſt Indies, as well 


as the northern climates, are brought upon our 
ſhores. There is a great appearance that the 
winds cauſe thoſe effects; large ſpots have 
| often been obſerved in the high ſeas, far from 
ſhore, covered with pumice-ſtones: they could 
only come from the volcanos in iſlands or on 
| tranſported to the middle of the ſeas. Before 
the ſouthern part of America was known, and 

in the time when the Indian fea was thought to 


ö 
ö 
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Li 
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— of this is kind afforded the firſt n 
ſition of a Fj bio CW TOE Of ey 0 O41? 
9 motion of 1 


_ eaſt to weſt, preſents different 


' the land and the height of the 
. — general motion bom cad 


| where the ee motion, as 


e coaitof -Guines, ————— 


8 mne 


poſition of the lands, by the waters bf - W 
givers, and by the diſpoſition of the otto 

many parts of the ſea; but as the 
eaſt to weſt is the greateſt, moſt ar 
and conſtant, it muſt alſo produce the greateſt 


111 


effects, and all taken together, the ſea muſt 


wards the eaſt, although it may happen that on 


| thoſe coaſts where the weſt winds blow during 
he greateſt part of the year, as in France and 
Pn harden: _ gain on the eaſt, yet 


. , 


different climates, according to the bearing of. 


E. „ motion it 
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SHE coaſts of the ſea. may be diſtinguiſhed 
into three kinds, 1ſt,” the elevated coaſts, 

which are rocks and hard ſtones, generally 
divided perpendicularly, and which, riſe ſome- 


85 times to the height of 7 or 8oo feet. 2d. The 
low coaſts, ſome of which are almoſt level with 


155 ſurface of the water, and others riſing with 
| rate elevation, often bounded by rocks 
at the, water's . edge, forming - ſhelves and 
breakers,. which. render the approach to ſhore 
yer difficult and dangerous. 3dly. Downs, 
vhich are coaſts formed by ſand which the ſea 
Klada, or n and depoſited by 


rivers 


py cording to che accumulated 
fand. 
The coaſts of "SR are — 
| forts of marble and ſtone; theſe rocks appear 


at a diſtance as ſo many pillars of marble per- 
pendicularly divided. The coafts of France 


from Breſt to Bourdeaux are almoſt ſurrounded 


with rocks juſt at the water's edge, which oe= 
caſion dangerous breakers. The coaſts of 
England, Spain, and many others, are alſo 
bordered with rocks and hard ſtone; excepting 
ſome parts which are made uſe of for bays, ports, 
er ee | 
The depth of water along the odds? is 
in proportion to their elevation. : The in- 
| vqualities ur the 'botfoniief the” Tex” met die 
coaſts, correſpond alſo with the inequalities 
of the ſurface of the ground along the ſhore. 
A celebrated navigator has Eng 
obſervations on this ſubject.. c 
have conſtantly tent keck that where the 
coaſts are defended by ſteep rocks, the ſea is 
babliy of anchoring; and on the contrary, 
"the fea, however clevated it e may be pany : 
Ds ay | | inland 
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Inland, the bottom is good there, d con- 
quently admits of anchorage. 

According to the — heel cant 
approaches the water's edge, ſo we generally 
Bind. gur Magn een — 


the ee ab Me ladd's for I never f or 
heard of a coaft where the land is of a con- 
tinual height, without ſome vallies lying inter, 
mixed with the high-lands; they are the ſub- 

ſiding of low lands, and afford good anchoring, 

the earth being lodged deep under water; for 
5 re it een ene 

dhe land tas "ſubſided - nn 2 But 

where the declenſion from the hills is not within 
as in the countries running from the Andes, it 
is very deep and has ſcarcely any creeks of 
| harbours. The coaſts of Gallicia, Portugal, 
Newfoundland, the iſlands of Juan Fernando 
and St. Helena, &c. are ſomewhat ſimilar to 
thoſe of Peru, yet good harbours are not ſo. 
ſcarce, as there is always good anchorage where, 
there are ſhort ridges of land. In general the 
land under rater - ſeems to be exactly pro- 
IVV 


above, = e Ears the landupon the 
| eee there is but little ecurity 
ings; yet — ſteep cliffs — this 
- diſadvantage, they aſſure us of this benefit 
alſo, that we can fail cloſe to them with ſafety, 
beſides being able to ſee them at a conſiderable 
pond Fhereas low lands: are ener 
experier e e ee l 
This fact of good anchorage where the lands 
on the cbaſt are low, might be illuſtrated by” 
many inſtances in tlie bays of Campeachy, 
Honduras, Panama; the coaſts of Portobella, 
Rn Mo — Chia: 
jo ras — fron? 
it qtherwiſe: than that deep waters and high: 
Ig as well nnn. | 
ſhallow ſeas.” 
0 The alk therefore of there being conſiderable | 
| s and other inequalities at the bottom 
— the ſes is fully confirmed by the obſervations 
of navigators. © Divers: alſo aſſure us, there 
are ſmaller inequalities formed by rocks, and 
dat it is much the coldeſt in the vallies of 
oY | | 1 
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| the ſex, In gesenl the depthe in great ſeas 
nn have. wean ya 
Biache's chart ae anno the enn be. 
tween the coaſts of Africa and America, and 

by the divifions. he: 8 he fea from 


7 deset neee ce ocean * 


only the tops of very large and loſty moun- 
higheſt peaks, That the iſlands of Cape de 
Verd are alſo the tops of mountains; that there 
are a great number of ſhoals in the ſea, hic 
round the en n even to _—— 
a RIES 4 74 4 742 8 7 
- With e to plas tn of the different 
Gall which form the bottom of the ſea, as we 
muſt rely on divers and the plumb, we can ſay 
nothing exact or - preciſe concerning it; we 
only know that there are parts covered with 
mud to a conſiderable - thickneſs, on which 
anchors have no hold; in theſe parts probably 
the mud of rivers are depoſited. In other 
parts are ſands ſimilar to thoſe on. iand, In 
| others are ſhells, heaped up together, madre- 
WE Lz pores 
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Seine: apts: like . 
in others are fragments of ſtones, gravel, and 
often entire ſtones and marble. For example, 
in the Maldivian ilands the buildings are made 


of a hard ſtone weighed up from ſeveral fathoms 
| underwater. ee very good e 


obtained from the bottom of the ſea, which 
fo ſay roms: — and b ee ny: and 
me adds and rain ater cor 
rupts and deſtroys te. 
6 
e matters as our habitable land, becauſe 
the very ſame ſubſtances are contained in the 
one as the other; places are found at the bottom 


of the ſea, covered with ſhells, madrepores, and 


ſame ſort of ſhells, madrepores, &c. ſo that 


in all reſpects the dry parts of the globe re- 


compoſition of matters, aud inequalities of the 
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lt is to theſe inequalities" at the bottom of 
the ſea, we muſt attribute the origin of currents, 
might be cauſed by the action of the winds; 
but a certain proof that moſt currents are 
produced by the flux and reflux, and directed 
by the inequalities at the bottom of the ſea, is, 
that they regularly follow the tides, and change 
their direction at each ebb and flow. See 
Pietra della Valle on the ſubject of the currents 
of the gulph of Cambay, and the accounts of 
all navigators, who unanimouſly aſſert that in 
thoſe parts where the flux and reflux of the ſea 
is hy” moſt n the currents are alſo moſt | 
"Therefore it cannot be doubted but that the 
tides produce currents whoſe direction always 
anſwers that of the oppoſite hills and all moun- 
tains between which they low. Currents pro- 
| duced by winds,” alſo follow the direction 
of thoſe hills which are under the water, ſel- 
dom running oppoſite to the wind which pro- 
duces them, any more than thoſe which are 


occaſioned by the tides follow UNIT 
F 217 55 


To 


| * - vorrow's 1 


Te gs ade. idea of the neddaAiors of | 
eurrents we ſhall firſt obſerve they are to be 


and narrow; that the ſame cauſe, whether the 
wind or tides, which produces theſe currents, 
frequently gives to each of them a velocity 
and direction very different; that a north wind, 
ſor example, which ſhould give the water one 
general motion towards the ſouth, on the con- 
trary, produces a number of currents, ſeparatd 
| S Ks 
and broad, others ſhort and narrow; in fact 
their motions are ſo various that we have no 
idea left of their original cauſe. When a con- 
trary wind ſucceeds, all theſe currents take an 
- oppoſite courſe, and follow in a contrary direc 
tion, preciſely in the ſame manner as would be 
the caſe upon land between two. oppoſite and 
adjacent hills, provided it was covered. with 
water, as is ſeen at the Maldiva and all the 
iſlands of the Indian ſeas, where the currents 
Fun, and N for ſax months in a 
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banks. In general all currents, whether cauſed 
by the motion of flux or reflux, or the ation . 
of the wind, have the ſame extent and direction 
throughout their whole courſe, yet differ from 
each other in moſt reſpects, which can proceed 
on from the inequalities of the hills, moun- 
tains, and vallies, at the bottom of the ſea, it 
1% certain that the current between two 
illands follows the direction of the coaſts; and 
the ſame is obſervable between banks of ſand 
ſhoals, &c. we muſt, therefore, look on the 
hills and mountains of the bottom of the ſea 
as banks which direct the current; and'hence 
a current is 2 river, the breadth of which is 
determine by that of the valley through which 
it flows: its rapidity depends on the force 
which produces it, combined with the breadth 


bol the interval through which it muſt paſs: 


and its direction is traced by the poſition of 
the hills and ROI eum which it muſt 
take its courſe. | 

_ Weſhall How:give a reafor fab e gh 
_ Correſpondence between the angles of moun- 
tains and hills, which are to be met with in 
e We have already 
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| elbow, one of the borders forms on one ſide. a 
projection inland, and the other forms a point 
from land, and that through all the ſinuoſities 
of their courſe this correſpondence is always 
found. This fact is founded on the laws of 
hydroſtatics. It would be eaſy to demonſtrate 
the cauſe. of this effect; but it is ſufficient that 
it is general and univerſally known, and that 
Ul che world may be convinced of it by their 
own eyes, that when the banks of a river 
forms a projection inland to the left hand, the 
| other ſhore forms a projection from land to the | 
Es C 
looked upon as great rivers, ſubject to the 
| Game laws as thoſe on land, and will, like them, 
form in the extent of their courſe many ſinuo- 
ſities, whoſe projections or angles will correſ- 
pond; and as the banks of currents are hills 
1ountains, above or below the ſurface of 
the Wt they will have given theſe eminences 
te ſame form as is remarked on the ſhores of 
rivers; therefore we muſt not be aſtoniſhed 
that our hills and mountains, which have been 
formerly covered by the ſea, and formed by the. 
emen which the Waters have left, thould, 
by 


Ei 
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— its/eurretits 'hgve taken thi 
regular figure, and all the angles are alter- 
Ae oppoſite; they have been the ſhores of 
the currents or rivers of the ſea, and have 
therefore neceſſarily taken a figure and direction 
fimilar to _ of ths Ty CUE UV of 
the earth. 2 03 1 Ti 
This alone, Wake of the as pvc 
we have given, would be ſufficient to evince 
that the earth of our continent and iſlands 
have been covered with waters of the ocean, 
and doubtleſs throws great light” upon the 
| Theory which I have endeavoured to prove 
well founded; for it was not ſufficient to have 
proved that the ſtrata of the earth were formed 
by the ſediments of the ſea; that the mountains 
were elevated 'by the ſucceſlive accumulation 
of ' ſuch ſeditnents; and that they were com- 
poſed of ſhells and other marine productions; 7 
but it required alſo a reaſon why the angles of 
mountains” ſo exaRtly correſpond; this could 
only be done by an inveſtigation into the real 
_ cauſe, which had not hitherto been attempted, 
and which, being united with the reſt, forms a 
body of proofs as complete as may be had in 
1 and eſtabliſhes my Theory to be n 


on facts, independent of all OO. 
vol 11. M The 
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The principal. currents of the ocean 1 
e eee near Guinea. 
Taey extend from Cape Verd to the Bay of 
Fernandos. Their motion is from weſt to 
_ eaſt; that is contrary to the general motion of 
| the ſea. Theſe currents are ſo rapid that veſſels 
fail in two days from Moura to Rio de Benin, 
a courſe of 150 leagues; but they require fix 
or ſeven weeks to return; nor would it be 
poſſible to get out of theſe climates if advantage 
was not taken of the tempeſtuous winds which 
ſuddenly riſe in them; but there are entire 
| Selons during which. vellle canner fry the ox 
being continually calm, excepting what ariſes 
from the. currents, which is always directed 
towards the coaſts, and never extend more 
than 20 leagues from ſhore. Near Sumatra 


there are rapid currents, which flow from ſouth. 


to north, and which probably formed the gulph 
at Malacca. | There are alſo conſiderable cur- 
rents between Java and Magellan, the Cape of 
Good Hope and the iſland of Madagaſcar, 
_ eſpecially on the coaſt of Africa, between 
Natal and the Cape. In the Pacific ſea, on 
the coaſt of Peru, and the reſt of America, 
the ſea moves from ſouth to north, and a ſouth 
wind continually blowing there ſeems to be 
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the cauſe. The like: motion is; obſerved on 
the coaſts of Brazil; from Cape St. Auguſtine 
to the Antilles; from the mouth of the Ma- 
nilla ſtrait to the ee eee yo the 
9 ee B01 0 
| er to the 'Maldivian iNands;\ at e 
thoſe | iſlands theſe currents flow, as already 
obſerved, conſtantly for ſix months from eaſt 
to weſt, and during the other ſix months they 
follow the direction of the monſoons, and ies 
her af: they are produced by thoſe winds. 
Me ſpeak here only of currents, 8 
tent and rapidity are very conſiderable, for in 
| every ſea there are an infinity of currents, 
though of no great imporrance. The flux 
and reflux, the winds, and all other cauſes 
which agitate the waters, produce currents, 
more or leſs perceptible, in different parts. 
We have obſerved that the bottom of the 
ſea, like the ſurface of the earth, is over- 
ſpread with mountains interſected with in- 
in and divided by banks of ſand. In 
all mountainous places currents will be violent; 
z Alle ieee weis, in bottom of the ſea is 
meme mpercept 
* Sce Varea, Geography, page 14. 
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ron 1 the cle th eur fer. a. ee 
which they incline to paſs. :iRetword two 


chains of mountains the current will be ſo 


Ic. vill be che ſame between/ two banks of 
ſand, or e e er 1 ale 
Ne, ht which render th 


ee eee, 71G 


It is not inequalities, at 1 17 che 
1 alone which form currents, but the coaſts 
themſelvelves have a ſimilar effect, as the 


water is repelled at greater or leſſer diſ- 
tances; this repulſion of the waters is a kind 


continual and violent; the oblique poſition of 
A coaſt, the vicinity of a bay, or of ſome 


great river, a promontory. in one word, every 


particular obſtacle which oppoſes the general 


motion, will always produce a current. Now, 
as nothing is more irregular than the bottom 
and borders of the ſea, we muſt ceaſe from being 
ſurpriſed at the great number of currents 
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the — which ſerves it dt 4 bed. 
Tpghe currents rng 
on land, "and: they produce ſimilar effect 8 


ear when it rs under n the form it 


pins 75 ee 51 —__ nes 
ſight of every man who makes the obſervation. 
Every traveller, with the ſmalleſt attention, 
will perceive :that; the. oppalite; ſidos of a hill 
exactly correſpond. Whenever the hills to the 
right of the valley. form a projection thoſe op- 
polite recede to the left. Theſe hills have alſo 
nearly the ſame elevation, and it is very rare 


e peg — two 


rn, bills — I have been con- 
vinced of the correſpondence of che angles, 
and of the reſemblance they have with the beds 
1 en of rivers; and it/is by reiterated 
£9 | obſervations 
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- Although 2922 the air depen ni 


— eee 
from ſecondary cauſes. The moſt 3 


cauſe is the heat of the ſun, which produces 
ſucceſſively a conſiderable rarefaction in diffe- 


rent parts of the atmoſphere, and gives riſe to 


an eaſt wind that conſtantly blows between the 


tropics, where rarefaction is the greateſt. 


The force of the ſun's attraction, and even | 


hes on the atmoſphere, are incon- 
ſiderable in compariſon with that juſt men- 
tioned ; it is true, this force produces in the air 


| a motion ſimilar to that of the flux and reflux 


in the ſea, yet it muſt not be ſuppoſed that the 
air, becauſe it has a ſpring, and is 8oo times 


lighter than water, receives, by the action of 
the moon, a more conſiderable motion than that 
of the waters of the ſea ; for the diſtance of the 


moon being the ſame, «ho of any fluid mat 


ter, will have nearly the ſame motion, becauſe 


the force which produces it, - penetrates the 


matter, and is proportional to its quantity; thus 


aſea of water, air, or quickſilver, would ele- 


vate, itſelf nearly to the ſame height, by the - 
addon of the ſun and moon; hence we ſee that 


the 


9 25 F 


rs ee wtf. on n * <p n 


cles, the + fs and form * eon 
over d E in Ulis WR 28 S AF in NC 
parts of the land between the tropics; it is this 
wind we feel at the ſun's riſing; and, in gene 
ral, the eaſt winds are more frequent and im- 
petuous than the welt 3 this general wind from 
caſt to welt extends even beyond the tropics, g 
6 ant in the Pacific ſea; that 
veſſels which ſai from Acapulco to _ 
| pines, perfor | their v voyage, Which is'm 
than 2700 leagues, without any ene 
ſeen nee he of directing their ir o cr 
In the Atlantic, ks —— and Brazil, 
this wind is = conſtant: it is felt alſo be- 
* tween the Philippines 555 A ica, but not in 
0 confta if a manner, by r. aſon' of che iſlands, 
and different obſtacles that are met with in 
that ſea, for during the mor s of January, 
| February, Marel , and April, it blows between 
co | the 
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the other months, it gives place to different 
on the coaſts than in the open ſea, and ſtill 
leſs in the middle of continents than on the 
coaſts; nevertheleſs there are places where it 
blows almoſt continually, as on the eaſt coaſts 


of Brazil, an the exaſty.of Laangoy. in Aficn, 


&c. 


| 8 line, is the eauſe, that ſailing from Europe 
to America, the courſe of the veſſel is directed 


from the north to the ſouth, along the coaſts of 


Spain and Africa, to within 20 degrees of the 


equator, where this eaſt wind is met with, which 
carries them directly to the coaſts of America. 


The voyage from Acapulco to the Phillippine 8 
iſlands, is made in two months by the fayour of 


this eaſt wind: but the return from them to 
Acapulco is longer and mor difficult. At 28 
or 30 degroes on this anaſt from the line, the 
veſtern wind is nearly as conſtant, which is 
the reaſon that veſlels returning from the Eaſt 
Indies to Europe, do not follow the ſame track 


as in going ;-thoſe from New Spain fail north 


Lo r eee eee 3 


| $9 
the biens and India, but during 
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until they meet with the ates which 
carries them to the Azores and afterwards to 
Spain. So likewiſe in the ſouth ſea, thoſe which 
return from the Phillippines, or China, to 
Peru, or Mexico, ſail north as far as Japan, 
and navigate under that parallel to a certain 
diſtance from California, from whence, coaſting 
along New Spain, they arrive at Acapulco. 
Theſe winds do not always blow from one 

point, but in general from the ſouth-eaſt from 


April to November, and from the north-eaſt 7 


from November to April. | 
f The caſt wind by its aftion, increaſes the 

general motion of the ſea from eaſt to weſt; 
it alſo produces currents which are conſtant, 
welt to eaſt; and from the eaſt to the ſouth- 
welt or northweſt, following the direction of the 
eminences and chains of mountains at the. bot- 
tom of the ſea, the vallies that divide them, 


ſerving as channels to theſe currents. The 


Alternative winds which blow ſometimes from 
tte eaſt, and ſometimes from the ſouth, pro- 
duce alſo currents which change their Ron | 
at the ſame time with theſe winds. - 
| - The winds which blow continually for ſome 5 
i . are es followed 1 ira 
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winds, and therefore mariners are obliged to 


wait for that which is favourable to their voyage. 
When theſe winds change, a calm or dangerous 
tempeſt generally enſues, and which continues 
for ſeveral days, ſometimes a month, and has 
been known for more than two. 
Theſe general winds cauſed by dernen 


of the atmoſphere, are differently combined 


and modified by different cauſes in different 
climates. In that part of the Atlantic, under 
the temperate zone, the north wind blows 


almoſt conſtantly during the months of 


October, November, December, and January, 
which makes thoſe months the moſt favourable 


toembark fram Europe to India, in order to 


paſs the line by the aid of theſe winds; and it 


is known by experience, that ſhips which quit 


Europe in the month of March frequently do 
not arrive ſooner at Brazil than thoſe which 
wind almoſt continually reigns during winter in 
Nova Zembla, and other northern | coaſts. 


The - ſouth wind blows during the month of 
July at Cape de Verd, when the rainy ſeaſon, or 


winter of theſe climates ſets in. At the Cape 
of Good Hope the north - weſt wind blows 


_—_ the month of 3 At Patna, 
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tins tlie . of. — Decetiber 
and January, and produces heayy rains; but 
the eaſt wind blows during dhe other nine 
months. In the Indian oceaii, between Africa 
to the beginriing of June, the weſt winds begin 
in the months of Auguſt ot September; dur 
ing 5 eee June and July there are 
reallful tempeſts generally from the north winds; 
Nena ed been gen mene ger p 
1 
In the king ih -of..Gurdend, and on the 
1 —— ſea; the. north 
winds blow frem March till September, and 
_ During the other months ſouth winds almoſt 
always reign. The Dutch, to return from 
Java, generally ſet fail in the month of Janu - 
of an eaſtetly wind which is felt as far as the 
38th degree of Bouth latitude, afterwards they 
ee winds which. Re 
|. Thete we regular ae endl by the 


ae of ſhows, 1 the ancient Greeks. | | 


have 
„ ve cena, gener. 6 as. 5 
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bake Aer During ſummer /a nortl- eaſt 
wind; and in winter one from the ſouth-eaſt 


the Egean ſea, and as far as Egypt and Africa; 
at Congo, at Guzarat, and at the extremity 
of Africa, which are all produced by the melt- 
ing of the ſnows. The flux andreflux of the 
ſea alſo produce regular winds which remain 
only a few hours, and in many places winds 
night, and from the fea during the day, as on 
* coaſts of New _ Nene the Ha- 
The north winds are e pretty regularie the 
polar circles; but the nearer we approach the 
equator, the weaker they become: a circum- 
Nance equally common to the two poles. 
In the Atlantic and Ethiopian ocean within 
te tropics there is an eaſt wind which blows. 
all the year without any conſiderable variation, 
excepting ſome few ſmall places, where it 
changes according to circumſtances and the 
poſition of the coaſts. Firſt, near the coaſts 
of Africa, having paſſed the Canary iſlands, 
about the 28th degree of north latitude, a freſh 
wind blowing from the north-eaſt or north= _ 
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north-eaſt, is ſure tobe met with; this wind 
accompanies the veſſels to the Toth degree of 
the ſame latitude; about 100 leagues from the 
coaſt of Guinea; where at the 4th degree north 
Latitude they meet with calms and tornadoes. 
| Secondly, in going to America by the Ca- 
ribbee iſlands, this wind is found to veer more 
and more to the eaſt, in proportion as they 
approach the coaſt. Thirdly, the limits of 
e variable winds in the Atlantic, are greater 
on the American coaſts than on thoſe of Africa. 
A ſouth or ſouth-weſt wind blows continually - 
all along the coaſt of Guinea for a ſpace of 500 
leagues from Sierra Leona to the iſland of St. 
Thomas; the narroweſt part of that ſea is from 
Guinea to Brazil, being not more than 500 
leagues acroſs. Nevertheleſs, ſhips which 
fail from Guinea do not direct their courſe 
ſtrait to Brazil, eſpecially when they fail in the 
months of July and Auguſt, for the purpoſe 
of taking advantage of the ſouth-eaſt winds 
which reign at that time*. | 
In the Mediterranean the eaſt wind be 
from the land in the evening at the ſun's ſetting, 
and the weſt wind from the ſea at its riſing in 
the amg. * ſouth wind which is com- 
monly 
2 See Abridg T's Tran. vol. 1, page 129. 
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monly attended with rains, and which generally 
blows at Paris, Burgundy and Champagne 
about the beginning of November, gives 
place to mild and temperate breezes that pro- 
| duce that fair weather nds called the ſum- 
mer of St. Martins. 45.26 

Doctor Liſter pretends that the eaſt wind 
that blows: between the tropics all the year, is 
produced by the vapour of the plant called 

ſea lentil, which is extremely plentiful in thoſe 
climates, and that the difference of the winds 
on the land proceeds only from the different 

diſpoſition of the trees and foreſts, and he very 
| ſeriouſly gives this ridiculous imagination for a 
cauſe of the wind, by ſaying, that at noon the 
wind is ſtrongeſt becauſe the plants are hotter 
and reſpire the moſt, and that it blows from eaſt 
to weſt, becauſe all plants, ſomewhat like ſun- 
flowers, turn and reſpire with the ſuun. 
Other authors have mentioned the motion 

of the earth on its axis as the cauſe of this 
wind, this opinion is  ſpecious; and every 
perſon, even but little initiated in mechanics 
muſt comprehend, that no fluid which ſurrounds 
the earth can have a particular motion from 
the rotation of the globe; that the air can 
have no other motion thay that of the earth, 
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 rotative motion muſt be as inſenſible in the 


eee eee the ſurface of the | 


_ 

; eee mags 
obſerved, is the heat of the ſun; on this ſubject 

we reſer to Halley's Treatiſe in Phil. Tranſ. 
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the winds; for which h ceaſori I ſhall limit 
myſelf to he ſtudy of their hiſtory. 

If we could have a courſe of e 
on the direction, power, and variation of the 
Wind in different elimates; if this courſe of 
obſervations was exact and extenſive enough 
for us to perceive the reſult of theſe viciſſitudes 
of the air in every country, we ſhould arrive 
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at that degree of knowledge, from which at 
preſent we are very remote; but a . ſhort time 
has paſſed ſince meteorological obſervations have 
been made, and poſſibly much more will paſs 
before we know how to employ the reſults of 
them, although they are the only means that 
ve have to arrive at rente 
on this ſubject. e 5 
On the ſea the e more egular than 
on land, becauſe the ſea is an ſpace in 
ede by ter wg im- 
petuous as in their firſt direction: theſe winds 
are very irregular, becauſe their courſe depends 
en ene aue. them. The ſea winds 
variable, 50 laſt longer. — 

pry however violent, have moments of re-. 
niſſion, ar imes of quiet, but at ſea their 
and” SY without . 


1 4 N 
3 * 


Currents are conſtant 
3 interruption. 5 

In general on the 4 5 . od 
thole which come from the nn 
rr CJ" than 


- puyFoN's 


9 


than the 3 ee which proceed 9 
the ſituation of the climates. In ſpring and 
ſummer or winter, and for theſe reaſons; firſt, 
in ſpring and autumn are the higheſt tides, and 
conſequently the winds that theſe tides produce 
are moſt violent at thoſe ſeaſons; eeondly, 
the motion which the action of the fun and 
moon produce in the air is alſo greater in the 
| ſeaſon of the equinoxes: thirdly, the melting 
of the mein e and the nnn 
ee eee, n nen the wind: 


- pls fauna: cloads move in--eneidirefiion while 
others, which are higher or lower, move in a 
| Giredtly oppolite one; por toon RY 1 
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which returns gn as foon as pie obſtate i is 
The eee eee 
places than in plains, and increaſe until we 
the height of the clouds, that 
is to ſay, to about one are or one third of a 
the 47 is er ſerene, at leaſt ding the 
| ſummer, and the wind gradually diminiſhing, 
It is even aſſerted to be quite inſenſible at the 
ſummit of the higheſt mountains; but theſe 
ſummits being covered with ſnow and ice, it 

is natural to ſuppoſe that this region of air is 
agitated by the when the ſnow falls, and 
be perceived. In ſummer the light vapours 
which are raiſed above the ſummit of theſe 


winter they condenſe and fall in ſnow or ice, 
which in winter may raiſe conſiderable winds, 


even at that height. 


Ae eee 
the ſpace of its paſſage is ſtraightened: the _ 


ſame wind bee een e,. 
NN gen., rough a 
an neee or between two 


02 Fn lofty 


MAS RI Ate a AG Eau 
bs —_ -6 0654 #4 7 dances — 


Wy Pegs Toe hed EA et rr Fu Toon Fn OD 
> — grower wn RE 8 


—— Se » * 


c 
* 
r ˙— ˙A ] Hehngtgcs ner. = witli oncner 
© 6 r 


n 


—_—— 


air being compreſſed by theſe obſtacles its is 
fity and maſs becomes increaſed, and as the 
velocity remains, the force or momentum of 
the wind, naturally becomes much ſtronger. 
This is the cauſe that near a church or a caſtle 
the winds ſeem to be ſtronger than at a diſtance 
| "So Go. J have often remarked, that the 
. d from a lone building is more 
violen n the direct wind which produced 

it. This can only be occaſioned by the im- 
ing compreſſed againſt the build- 


pelled air beir 
ings, and by that means adds to its force. gol 
The denſity of the air being greateſt at the 
| r ( 
that the greateſt action of the wind ſhould he 
there alſo; and I indeed think this is really the 


caſe when the ſky is ſerene; but when it is 


covered with clouds the moſt violent action of 
the wind is at the height of theſe clouds, which 
generally fall in rain or ſnow. The ſtrength 
of the wind, therefore, muſt be eſtimated, not 
only by the velocity but alſo by the denſity of 
the air, for it will often happen, that one wind, 
which ſhall have no more velocity than another, 


yu avenues, root r trees and overturn 
Dang, 
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buildings, only from the air impelled by this 5 
wind being denſer; and this evinces the im- 
perfection of the machines invented to . 
the velocity of the wind. 

Particular winds, e direct or reflected, 
are more violent than general ones. The in- 
terrupted action of land-winds depends on the 
compreſſion of the air, which renders each 
blaſt much more violent than if the wind 
blowed uniformly. A ſtrong continued wind 
never occaſions ſuch diſaſters as the rage of 
thoſe produce which blow, as it were, by fits; 
but we ſhall · give * thereof in the fol- 

lowing article. 

Me may conſider the winds, 3 their 0 

| ha. under general points of view, from which 
g poſſibly we may derive uſeful inſtructions; for 
example, we might divide the winds into 
zones. The eaſt wind, which extends to 
about 25 or 30 degrees on each fide the equa- 


tor, exerts its action round the globe in the 


torrid zone; the north wind almoſt always as 
conſtantly in the frigid zones. Therefore it 
may be faid that the eaſt wind occupies the 
torrid zone, the north wind the frigid zones, 
and with reſpect to the temperate zone, the 
Winds which reign there are merely currents 
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a produced by thoſe tio winds whoſe 
direction tends to the eaſtern points. With 
reſpect to the weſterly winds, which often 
Teign in the temperate zones, both in the Pa- 
cific and Atlantic oceans, they may be re- 
garded as winds reflected by the lands of Aſia 
— PIO the 
| Although we hive bud that r Fg 
dere cout the globe to 
about 25 or 30 degrees on each fide the equa- 
tor, it is nevertheleſs certain, that in fome 
parts they do not extend fo far, and their di- 
rection is not always from eaſt to weſt, for on 
' this fide the equator it is eaſt-north-eaſt, and 
beyond the equator it is eaſt-ſouth-eaſt, and 
the further we remove from the equator the 
more the direction is oblique. The equator is 
te line under which the direction of the wind 
from eaſt to weſt is the moſt exact; for ex- 
ample, in the Indian ocean, the general wind 
from eaſt to weſt ſcarcely extends beyond 15 
degrees. Sailing from Goa to the Cape of 
Good Hope this wind is not felt till we have 
paſt the equator; but after arriving at the 12th 
degree ſouth latitude, it continues to the 28th 
degree. 9285 the ſea which divides Africa from 
5 | | America 
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America there is an interval from the 4th de- 
| gree north latitude to the roth or 11th degree, 
| ſouth, where this general wind is not perceive- 
able; but beyond the roch or Iich 2 
| it reigns as far as the 30th. 

There is alſo much exception with heels to 
the trade winds, whoſe motion is alternative. 
Some remain a longer or ſhorter time, others 


extend to greater or leſs, diſtances ; others are 


more or leſs regular, and more or leſs violent. 


Varenius ſpeaks thus of the principal pheno- 


mena of theſe winds. © In the ocean between 
Africa and India, as far as the Malaccas, the 
eaſt winds begin to reign in January and laſt to 


the beginning of June; in Auguſt or Septem- 
ber the weſt winds begin and continue during 


three or four months. In the interval of theſe 


monſoons, that is from the end of June to the 


beginning of Auguſt, there is no wind on that 
ſea, but they have violent ſtorms en come 


| from the north. 
| ( Theſe winds are e ſubject to the Sues: | 


riations near the land, for ſhips cannot depart 


from the Malabar coaſt, nor other weſtern 


ports on the coaſts of the peninſula of India, 


to fail to Africa, Arabia, or Perſia, but from 


eee for from the end of 


. 


= Burrows 


| he bo meds if Fan faip hed 
Auguſt, there are ſuch violent tempeſts from the 

north or north-eaſt that ſhips are not able to 
keep the ſea. On the other ſide of this penin- 
fula, in the ſea which bathes the Coromandel 


> coaſt, theſe tempeſts are not known. 


To fail from Java, Ceylon, and many 
other places, to the Malacca iſlands, the month 
of September is the moſt proper time, becauſe 
the weſt wind begins to blow in theſe parts; 
nevertheleſs, at 15 degrees ſouth of the equa- 
tor we loſe this weſt wind and meet with the 
general winds, which blow ſouth-eaſt. To fail | 
from Cochin to Malacca they depart iti March, 
becauſe the weſt winds begin to blow at that 


dime; therefore theſe weſterly winds blow at 


different times in different parts of the Indian 


fea; and it is neceſſary to fail at different pe- 
_ riods in going from Java to the Malaccas, _ 


from Cochin to Malacca, from Malacca to 
China, and from China to Japan. 
& At MA had | 
of March, calms reign during April, in May 
the eaſt winds begin again with great violence. 
At Ceylon, the weſt winds begin about che 
middle of March, and remain till the begin- 
ning of October, when the caſt or rather north 
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3 At 


middle of April to the end of — 
and north-weſt winds are conſtant; but in Fe- 
reign. From Madagaſcar to the Cape of Good 


Hope, the north and collateral winds blow 
during March and April. In the Gulph of 
Bengal, the ſouth wind prevails after the 20th 
. of April; 3 before which time the ſouth-weſt or 

north-weſt winds are predominant. ' The weſt 


e al videw: in the - .ſea of China, in 
June and July, which is likewiſe the moſt 


ſuitable ſeaſon to go from China to Japan; but 
to return from Japan to China, February and 
eee 2 n the . or north 
„ There are wink which mar be ae 
as peculiar to certain coaſts; for example, the 


ſouth wind is almoſt continual on the coaſts of 
Chili and Peru; it begins at the 46th degree, | 


ſouth latitude, and extends beyond Panama, 


which renders, the voyage from Lima to Pana- 
ma much eaſier performed than the return. 


The weſt wind blows contigually on the Ma- 
gellanic coaſts, and in the ſtraits of le Maire. 


The north and north-weſt winds almoſt con- 


1 . on che Malabar coaſt. The 
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| cots of Japan, in the months of November 


riodical, and return either at a certain ſeaſon, 
or in certain days, or even at certain hours; 
for example, on the Malabar coaſt, from. Sep- 
tember to April a land wind blows from the 
_ eaſtern ſide; it generally commences at mid- 


yond 12 or 15 leagues from the coaſt z and 


from noon till midnight, a gentle wind blows 


from the weſt. On the coaſt of New Spain, 
in America, and on that of Congo, in Africa, 
land winds reign during the night, and ſea winds 
during the day. At Jamaica the. winds blow 


from all parts of che coaſt at once during the 


night, and therefore veſſels cannot go in, nor 
_ from it with ſafety, but in the day time. 
In winter the port of Cochin is not to be 
entered, nor can any veſſel a Mode 


cannot remain at ſea; ind: e e en 


. which blow wit ſuch fury, * to 


ery maids obs. th winks 
but there are alſo land winds which are pe- 


night, and finiſhes at noon, and is not felt be- 


"a 
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| the mouth of the river fo great a quantityof * 


land as eee the poſſibility of ſhips of any 


Juring fix months of the 


year: but FR eaſt winds which blow during 


the other fix months, repel theſe ſands, and 


render the entrance of the river free. At 
the ſtrait of Babel-mandel there are ſouth-eaſt 
winds which reign throughout the ſeaſon, and 


are always ſucceeded by north-eaſt, At St. 
Domingo there are two different winds which 


regularly riſe almoſt every day, the one a ſea 
wind proceeding from the eaſt, and commences 


at Io o'clock in the morning; the other a land 


wind comes from the weft; riſes at fix or ſeven 


c' clock in the evening, and remains all night. 


There are many other facts of this nature to 


be extracted from travellers, the knowledge 


of vhich might perhaps lead to a hiſtory of the 


winds which would be a uſeful eee | 
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= _R are more a the land 
"ons don the ſea, 1 in wigs 4 nn i in 
which are either conſtant or variable according 
to different cauſes. The melting of ſnow | 
upon the ſummits of mountains, generally pro- 
duce conſtant winds, which ſometimes remain 
a conſiderable time; the vapours that are ſtopt 
by mountains accumulate there, and produce 
variable winds, very frequent in all climates: 
and there are as many variations in the motions 
e of 
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of air, as there are inequalities on the ſurface 
of the earth. We can, therefore, give only 
examples, and relate circumſtances which are 

atteſted; and as we are deficient in a courſe 
of obſervations, on the variation of winds, and 
even of the ſeaſons in different countries, we 
do not pretend to explain all the cauſes of theſe 
5 en ang nn nee to thoſe which 
bo eee a A. 
extremity of all promontories, peninſulas and 
capes, and in all narrow bays, ſtorms are fre- 
quent; but without theſe there are ſome ſeas 
much more tempeſtuous than others. The 
Indian ocean, the Japan and the Magellain'ſeas; | 
and on the other fide towards the coaſt of 
Natal and the Red ſea, are very liable to ſtorms. 


8 The Atlantic is more ſtormy than the ocean, 


which from its tranquility is called the Pacific 
ſea; this ſea, however, is not abſolutely tran- 
quil, except between the tropics, for the 
nearer we approach the poles, the more we 
are ſubject to variable winds, whoſe ſud- 
den changes are frequently the cauſe of 
tempeſts. Fs Stones 2 8 

e e, All 


which, according to Bernier. we ſi 
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All continents are ſubject to 3 winds, 
Aich often produce ſingular effects; in the 
kingdom of Caſſimir, which is ſurrounded by 
the mountains of Caucaſus, at the mountain 
Pirepinjale, extraordinary and ſudden changes 
are experienced; we paſs, in leſs than 3 
place are two winds, a north and ſouth, and 


PE 


other; the poſition of this mountain muſt be 


fingular, and merit obſervation. In the penin- 


fula of India, which is crofled from north to 
fouth by the mountains of Gate, it is winter on 


time. The like difference is met with on the 


to the north of the cape is perfectly tranquil, 

while in the ſouth violent tempeſts are experi- 

ee ee 
winter and high winds are experienced in the 
northern parts of the iſland, while in the ſouthern 
there is fine ſummer weather. This contrariety 

ce at th fame tes not only pe. 
in many parts of the Indian continent, but 
_ in _ iſlands ; for Ae at Cerem, a 
. mY 
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s in the vicinage of Amboyna, they 
ee the northern part, s 
os bebe the cen daa, is not above 


” WIG leagues. 


| S habe cd 
mer, ſo hot as to prevent reſpiration, and 
raiſes ſueh great quantities of ſand, that the 
ſky ſeems covered with thick clouds; this ſand 
w_ ſo fine and driven with ſuch force; that it 
trates even into the cloſeſt. cheſts. When 

|  theſewinds laſt many days they cauſe epidemical 
— diſeaſes, which are often followed by a great 
mortality. It ſeldom rains in Egypt, never- 
theleſs, every year there are ſome days of rain 
in the months of December, January, and 
February. Thick miſts are more frequent 
there than rain, eſpecially. in the environs of 
Cairo; ' theſe miſts begin in November, and 
year there. falls ſo plentiful a dew, even when 
the ſky is ſerene, that it ee be taken for a 


25 Light rain. 


In Perſia winter dns in ebm an 
laſts till March: the cold is intenſe enough to 
form ice: much ſnow falls in the mountains, 
and often a little in the plains. From March 


© | „ E LA. 8 > 2 f 1 


— — 
and gs heat with them. From May t 


are very violent they een e ever realer 
1 or hurricanes; but in ſummer 

often ariſes, along che Perſian, gulph, 2 very 
it is ſtill 9 terrible than chat of 
Egypt. This wind is mortal, and acting like 
an in vapour, it ſuffocates every goes 


ſummer ere alſo riſes a wind of the fame kind 
cattle, and which conveys ſo great a quantity 
of ſand that many perſons conceive this ſea will 

in time be choaked up with what falls there- 
in. There are often clouds of ſand in Arabia 
eee form dangerous 
whirlwinds. At Vera Cruz, when the hot 

north winds blow, the houſes of the ton are 
almoſt buried under the ſand. In ſummer hot 
winds riſe alſo at Negapatam, in the: peninſula 
of  Inidia,/ likewiſe at Petapouli and: Maſula- 
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people, are + fortainitaly: of ſhort duration, but 
„ eee viftne 


difference proceeds from the > degree. of main 
great as that of the body of animals, the mo- 
tion of the m if the heat of 
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- The Cape of Good Hope kt. Buben benen 
mpeſts, and the ſingular cloud which pro- 

duces them. This, clowd; re at firſt like 
failors the Ox's Eye. Probably its appearing 
ſo minute is a7 to ts "EE" n 


Or al travellers: had ere ebe üg G 


cio uc 5 Colbe appears to have the moſt exami This 
ed it with attention; his words are, „ The 
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Iam not deceived, . 


ch and doen; by the eaſterly wind 


which blows during almoſt the whole year in 


_ their eaſtern ſide; they then become viſible and 
form theſe aſſemblage of clouds, which being 


dy driven by the eaſt wind, riſe to the 


ne of theſe mountains; they do not longs 


remain there at reſt but being obliged to advance 
they ingulph themſclves between the hills before 
them, where they are bound and confined as in 


a canal; the wind preſſes them from above, and 


the oppoſite ſides of the two mountains retain 
them in a direct line: in advancing they arrive 
at the foot of a mountain, where the country is 
alittle more open, they then expand, and become 


again inviſible; but they are ſhortly driven 


againſt other mountains, by clouds which are 
behind them, and thus proceed with much im- 
petuoſity until they arrive at thechi gheſt n moun- 


tains of the Cape, which are thoſe of the Wind- 
or Table, where they have to encounter a wind 


blowing in an exact contrary direction; this 


eccalions a dreadful conflict, for the vapours, 


 . 
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* impelled behind and repelled before, pro- 
duce horrible whiclwinds, either on the high 
mountains of the Table, or adjacent vallies. 
When the north-weſt wind yields, the ſouth- 
eaſt increaſes, and continues to blow with more 
or leſs violence for fix months, it reinforces it- 
| ſelf while the cloud of the Ox's Eye is thiek, 
| becauſe the vapours collected behind preſs for- 
| ward, and i it diminiſhes as ſoon as its thickneſs 
is leſſened, becauſe there are fewer particles and 


leſs preſſure, and it is entirely lowered when the 


Ox's Eye is no longer apparent, becauſe no 
_ New or not ſafficient r any longer come 
from the eaſt. : 
All the 8 mis * 5 
menon lead to an hypotheſis, which well ex- 
plains every part of them: Firſt, behind the 
mountain of the Table we remark a train of light 
white miſts, which commencing on the eaſtern 


5 deſcent of this mountain, incline to the ſea, and 


occupy the mountains of Stone throughout all 


3 their extent; I have often contemplated this 


train, which according to my opinion was cauſ- 
ed by the rapid paſſage of the vapour abovemen- 
tioned, from the e Shows to that of 
the Table, 
| — Secondly 
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ſhocks and counter 


| tains called Hanging Lip and Norvege, ſituate 


— moron pony 


iy em BN in their road, by the frequent 
0 ks cauſed; not only by 
the mountains, but alſo by the ſouth and eaſt 


winds which reign at places eircumjacent to the 


Cape: 1 have already ſpoken of the two moun- 


| 


| or Falſe Bay; when the particles 
ive are impelled on theſe moun- 


tains by the "eaſterly winds,” they are repelled 
from them by the ſouth, which cafry them on 
the neighbouring mountains; they are ſtopt 


ere and appear like clouds, which is often the 
caſe upon the mountains of Falſe Bay. Theſe 
clouds are frequently very thick above the land 


which the Dutch are in poſſeſſion of, on the 
mountains of Stenltenborch, of Drakenſtein, 


and Stone, but particulary on the n mountains of 


the Table, and of the Devil. 


In ſhort, what confirms me in my opinion 
is, that conſtantly two or three days before the 
fouth-caft wind blows on the Lion's Head, 


[mall black clouds are perceived above it; theſe 
Clouds according to my opinion, are compoſed 


of the particles, or vapours, which Thave ſpoken 
of, fo 1 8 Nee prevails when they 


F | arrive = 
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arrive there, they are ſtopt in their courſe, but 


, — AIR 
_ eaſt winds commence.” - 


The firſt mariners who ant the G 
of Good Hope were ignorant of the effects of 
theſe clouds, which appear to form in the air 
ſo ſlowly and without any motion, but which, 
that precipitate the largeſt veſſels to the bottom 
of the ſea. In the country of Natal, a ſmall 
cloud ſimilar to the Ox's Eye, at the cape, pro- 
duces the like effects. In the ſea between Africa 


and America, eſpecially near the equator, theſe 


| kind of tempeſts very often ariſe. Near the 
coaſt of Guinea, three or four of theſe ſtorms: 
ſometimes happen in a day, they are alſo cauſed 
and announced by ſmall black clouds: the reſt _ 
of the ſky being generally ſerene, and the ſea *© 
perfectly calm. The firſt blaſt which iſſues: 
from theſe. clouds is furious, and would ſink” 
ſhips in open ſea, if they did not take the pre- 
- caution to furl the fails. | It is principally in 
April, May and June, theſe tempeſts are ex- 
perienced on the coaſt of Guinea, as then no 
regular wind blows there, The ſtormy ſeaſon on 
the coaſts of Loango is in January, February, 
March and April. On the other ſide of Africa, 
vol. „„ — 


118 __  BUFFON'S | 


riſe in May, and the clouds which produce them 
| eee eee 

of Good Hope. 

All theſe . are mba bp winds 

that iſſue from a cloud, aud which have di- 

recdions either from north to ſouth, or north- 


which the winds ſeem to proceed from every 


quarter at once; they have a whirling motion, 


nothing can reſiſt. A calm generally 


L but in an 


inſtant the fury of the winds raiſes the waves 


as eee as * clouds. ee OR 


1 tire tb —ę—ę—ͤs 
and Tornados; the moſt conſiderable are near 
they are 300 or 350 leagues in length by aa 
e eee en maenner. 
Wben contrary ä 
the ſame place, as to 2 centre, they produce 
hirlwinds by the contrariety of their motions; 
W 
- - Poſition 
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poſition, which count nterbaluice their Q jon, 
they then revolve in a conſiderable circle, and 


oecaſion a dead ealm, through which it is im- 
poſſible for veſſels to make their way. Theſe 
places of the ſea are marked on Senex's globes. 
J am inelined to think that the contrariety of 
the winds alone could not produce this effect 
if the direction of the coafts, and the particular 


form of the bottom of the ſea, did not con- 


tribute | thereto, I imagine that the currents 
cauſed by the winds, but directed by the form 
of the coaſts and the inequalities of the bot- 
tom of the ſea, end at theſe places, and that 


their oppoſite and contrary direction, in a plain 


 furrounded on all fides by a chain of moun- 


ole is the real cauſe of theſe tornados, | 
Whirlpools appear to be no other than the 
eddies of the water formed by the action of 
two or more oppoſite currents. The Euripus, 
ſo famous for the death of Ariftotle, alternately 
abſorbs and rejects the water ſeven times in 


_ twenty-four hours. This whirlpool is near 


the Grecian coaſt. The Charybdis, which is 


near the traits of Sicily, rejects and abforbs 


the water thrice in twenty-four hours. We are 


not quite certain as to the number of altcrna- 


ive motions in theſe hirlpools. Doctor Pla- 


cen, 


| 

£ 
i 
E 
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_ centia, in his treatiſe, ſays, that the Euripus 
has ieregular motions for eighteen, or nineteen 
days every and regular ones for the 
other ens: that, in general it ſwells about 
done foot, and ſeldom two: he ſays, likewiſe, 
that authors do not agree as to the tides of the 
Euripus; that ſome aſſert it is twice, ſome 
ſeven, others fourteen times in mee 
hours, but chat Loirius having ex 
attentively, obſerved it roſe regularly every * 
hours, and with ſo violent a motion, that it 
The greateſt known whirlpool is that in the 
Niere ſea, which is affirmed to be upwards 
of twenty leagues in circumference. It ab- 
ſorbs, for ſix hours, water, whales, ſhips. and 
every thing that e comes near it, and afterwards | 
returns them in the ſame n, of time as 
it drew them in. . 
It is not neceſſary to ſuppoſe hem. are e hole Y 
ſwallow up the waters e to aſſign 
a a reaſon for whirlpools; it is well known that 
when water has two contrary directions the 
combination of theſe motions produce a whirl- 
ing, and ſeem. to form a void place in the 
centre. I. Is the lame, wich reſpect to. whirl- 
pools 
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5 chin then. ther amet 
three contrary currents; and as the flux and 
reflux, which run every ſix hours in contrary 
directions, are the principal cauſe of currents, 
8 it is not aſtoniſhing that whirpools, which re- 
ſiult from them, attract and ſwallow. up all that 


ſurrounds them, and afterwards reject all they 


have abſorbed in the ſame portion of time, 
Whirlpools, therefore, are produced by op- 
pofite currents, and likewiſe by the meeting of 
contrary winds. Theſe whiflwinds are com- 
mon in the ſea of China and Japan, near the 


Antilles, and in many other. parts of the ſea, 
particularly near projecting lands and . high 
coaſts; but they are ſtill more frequent upon 


4 enormous ditch dug up by the wind, and the 


ec earth thereof carried to a diſtance; ſo that 


& the place from whence it had been taken ap- 


4 peared a frightful hole, and the village upon 
« which it was dropped was entirely buried 
: ce « with it.“ 5 


13 the hiſtory of the French Academy, and 


in the Philoſophical Tranſactions, are the detail 


of the effects of many hurricanes, which appear 4 
inconceivable and Ny credible, if the facts 
vol. u. 1 4 e e „ 
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were not atteſted by a great number of in 
telligent teſtimonies. 

It is the fame with reſpect to water-ſpouts 
which mariners never ſee without fear and 
amazement; theſe are very frequent near cer- 
tain coafts of the Mediterranean, eſpecially 
when the ſky is cloudy and the wind blows at 
the ſame time from various coaſts, They are 
more common near the coaſts of Laodicea, 
| Greego and Carmel, than in other parts of the 
Mediterranean. Moſt of them are large cylinders 
of water which fall from the clouds, although 
it appears, when we are at ſome diſtance, that 
But there are two kinds of water-ſpouts, the 
| firſt of which, alluded to above, is no other 
than a thick compreſſed cloud, reduced to a 
ſmall ſpace by contrary winds, which, blowing 
at the ſame time from many corners, give it a 
cylindric form, and cauſes the water to fall by 


its own weight. The quantity of water is ſo 


great andthe fall ſo ſudden and precipitate, that 

If unfortunately one of theſe ſpouts breaks on a 
veſſel, it ſhatters it to pieces, and finks it in 
an inſtant. It is aſſerted, and poffibly with 


1 foundation, that theſe ſpouts may be broken 


2 s See Shaw roa. vol. 2+» P. 56 . 
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and. deſtroyed by the commotion. which the 
firing of cannons excite in the air; which 


anſwers to the effect of diſperſing Funder clone 


by the ringing of bells. 

The other kind of c is called 2 
| typhon, which many authors have confounded 
with the hurricane, in ſpeaking of the ftorms 
of the Chineſe ſea, which is in fact ſubject to 
both. The typhon does not deſcend from the 


clouds, but riſes up from the ſea with great 


violence. By whirlwinds, ſands, earth, houſes, 
trees, and animals, are raiſed in the air and 
tranſported to different parts, but typhons, on 

the contrary, remain in the ſame place, and can 


only have ſubterraneous fires for their origin; 


for the ſea is then in the greateſt agitation, and 
the air ſo ſtrongly filled with ſulphurous ex- 
halations that the ſky appears covered with a 
copper- coloured cruſt, although there are no 
clouds, and the ſun or ſtars may be ſeen 


through the vapour. It is to theſe ſubterra - 
neous . fires the warmth of the ſea of China in 


winter muſt be attributed, as theſe typhons are 

there very frequent. 

Thnevenot, in his voyage to the l ſays, 

we faw een in the Perſian gulph, 

| „ RN bon 
5 q See Atta I Soppleneatum yol, 1.405. 


+ 


Ormutz. 1 think few people” ue boite | 

water-ſpouts with ſo much attention as I have 
done. I ſhall mention my remarks with all 

poſſible ſimplicity, in order to render n 
| plain and eafy to be comprehended. | . 
e a chat ee pee n tes 
northern coaſt, between us and the iſland 
Queſomo, about a gun-ſhot from the ſhip: 


we directly perceived the water boiled on the 


| foot: it was whitiſh, and the top appeared like 
a' thick black ſmoke, ſo that it properly re- 
ſembled ſome burning ſtraw, which only 
| ſmoked. - It made a noiſe like a torrent that 
runs with rapidity into a deep valley. This 
hifling of ſerpents: a little afterwards we per- 
ceived ſomething like a dark pipe, which re- 
ſembled ſmoke aſcending towards the clouds, 
turning round with great velocity: this ä 
peared about the thickneſs of my finger, and 
| the fame-/noiſe ftill continued. After this it 
diſappeared, having remained ſomewhat leſs 
than a quarter er of an hour. This over, we | 
perceiyed another on the ſouth fide, which be- 
55 nn N 
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rect mar A third "made its appearance on 
the weſt, and then a fourth by its ſide. The 


fartheſt of them was not more than a muſket- 


hot from us. They all appeared like burning 
heaps of ftraw, a foot and a half or two feet 


high, and were attended with the fame noiſe” as 
D down- 
" " "_ the paps of an animal, drawn perpendi- 

cularly down by a heavy weight. Theſe canals 
| appeared of a darkiſh white, occaſioned, as T 

_ think, by the waters which were in them; for 
apparently they were formed before the water 
entered, as when they were empty they were 
no longer to be ſeen; li ke as a clear glaſs tube 
placed at ſome diſtance before our eyes, is not 
perceptible if it is not filled with ſome coloured 
liquor. Theſe pipes were not ſtrait but crooked 
in ſome places; they were not even perpen- 
dicular, but from the elouds, where they were 
joined, to the parts which drew 1 in the water, 
they were very much bent; and what is more 
particular, the cloud, to which the ſecond of 
the three was faſtened, having been driven by 
yo N this pipe followed it without break- 


* nur rox 8 


ing or. ting the place hw 1 ; 
ati tn fro. of Be Pier i gn 
At the beginning neither of them was more 
than an inch in thickneſs, excepting juſt at the. 
top, but afterwards the firſt of the three in- 
creaſed conſiderably. The two others ſcarcely 
remained longer than that which we ſaw on 


po preg rag The ſecond, on the ſouth ſide, 
| remained about a quarter of an hour, but the 
firſt on that ſide remained longer, and gave us 


ſome apprehenſions. At firſt it was not bigger | 
than my finger, afterwards it ſwelled as thick 
as my arm, then as my leg, and at laſt as the 
trunk of a large tree, which a man might en- 
compaſs with both his arms. We diſtinctly 
perceived water through this tranſparent body, 
which aſcended in a ſerpentine manner. Some- 
times it diminiſhed. in ſize at the top, and 
ſometimes at the bottom, then it exactly re- | 
ſembled a tube with ſome fluid matter preſſed 
with the fingers, either aboye to make this 
liquor deſcend,, or at bottom to cauſe it to al- 
cend; and I am perſuaded, that it was the 
violence of the wind which cauſed theſe 
changes, preſſing the pipe in a ſimilar manner. 


: cc less than my arm, ten 
returned 


- 2 
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Rds" large as my thigh, and then : again 


became very ſmall; at laſt T'faw the water that 


was raiſed from the ſurface degan to lower, 
and the end of dhe pipe divided from it, when, 


by the change of light from a cloud, it was loft 
to our fight; I continued, however, to obſerve 
whether it returned, becauſe I had remarked 


that the pipe of the ſecond had appeared to be 


broken in the middle, and directly after we 


faw it whole.” 'This'we found was occaſioned 


by the light which hid the 80 from. us, but 


the the laſt we ſaw no more. 

4 Theſe water-ſpouts' are very dangerotis; for 
2 fall on a veſſel they entangle in the 
ſails ſo much” that ſometimes they raiſe it up, 
and afteriards let it fall with ſuch violence as 


to fink it; at left if they do not lift the veſſel | 


up they tear all the fails, or let the water the) 


contain fil en ie, and which often ſinks it to 


the There cannot be the leaſt doubt 
ut it is by fimilar accident: 


s that many ſhips, 
of which we have heard no accounts, have 
been loſt, ſince there are but few examples 
of thoſe that we have known, from certainty 
e periſhed in this manner.“ 1 


I ſuſpect there are many optical illuſions in 


5 the done ec, but T have recounted Tk 


. 0 as 
o os 1 2 a * 


n 222 x 
1 
4 


| 128 2 Sorrows. An 
„ 5 N AY 


32 


nnn 
with thoſe of other travellers. The following 
deſcription is by M. Gentil, in his voyage 
round the world. At eleven o'clock. in the 
morning, the air being filled with clouds, we 
Mens rho. cor oli at a quarter of a 
le diſtant, ſix water-ſpouts, which made a 
——— — 
terraneous canals, and increaſed until it re- 
fembled_ the whiſtling, which an impetuous 
e 
a foot and a half above the ſurface. Above 
chis boiling there appeared a mixed or rather a 
thick ſmoke, which formed a kind of canal, 
that aſcended to the clouds. Theſe canals in- 
; repeating — uds 
the vinbe i np | fio they not only GA ver 
ſelves . in ; proportion 3 the dead rol higher 
| or lower in the tmo! 
: © Theſe phenomena terrified us gready and 
| their fears by the dal ales they cold each 


pee. oy 1 E: 's F 45 
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CE 
raiſe the veſſel up, but if they met it in their 
courſe, being full of water, the ſhip, would 
break the communication they had with the ſea . 
and the whole body of the water would fall per- 
pendicularly on the en en 


her to pieces. ; 
<Ts. prevent. this misfortune the cannon. 


yas loaded, the filors pretending the report of 
a cannon, by agitating the air, diſſipated theſe 
nena but we had no need of having re- 
courſe to this remedy, for when they had run 
about ten minutes about the ſhip, ſome at a 


5 quarter of a league, others at a leſs diſtance, 


we perceived the canals to grow narrower by 
degrees, till they got looſe from. the ſurface of 
the ſea and then diſlipated.” 
It appears, Gre. ee by * 
theſe two travellers, that water-ſpouts are pro- 
 Quced, at leaſt in part, by the action of a fire, 
or ſmoke. which riſes from the. bottom of the 
ſea with great force, and that they are quite 
different rom thole produced, by contrary 
winds. | 
1 The water-ſpouts Fas Mr. Shaw, which 
I had an opportunity. . appeared as ſo 
1 many 


loads, , though by the reflection of the 


detach themſelves from the water they Contain; 5 


an e abi e bs l ou 
the ſex. To render a reaſon for this | eno- 
altar in ns yt by wre wins hey 
ei ant defend in Bi EnsH- 5" 

There ſtill remain many l s be 26 
quired before we can give a complete 3 
1 it appears we tht 
particular places, ſoils mixed with Küphurt 


bitumen, and minerals, theſe matters may be = 


inflamed and produce a great quantity of air, 
' Which being newly generated and prodigiouſly 
rateſied, aſcends with rapidity, and may r 
theſe water · ſpouts from the ſea to the ſky; ſo 

likewiſe if by inflammation, the calphurous 
matters which a cloud contains, a current of 
ar is formed,” which deſcends perpendicularly 
from the clouds towards the fea, all its water 
may "follow the current of air, and form a 
water-ſpout which will fall from the ſky upon 


the ſeaz but it „ 
nation of this kind of water - ſpout, no more 
than that we, have given of thoſe produced by 
contrary winds, is not ſatisfaftory; and it might 
be aſked why, theſe. kinds of  water-ſpouts, 
which fall perpen d from e | 
not as often ſeen on the land as on the ſea? . „ 
The Hiſtory of the Academy, anno 1727 
mentions a land water · ſpout which appeared at 
n, near Beziers; it deſcended from a 
cloud like a black pillar, which diminiſhed by | 
degrees, and at length. terminated. in a point 
upon the ſurface of the earth. It opeyed the 
wind which blew from weſt . to. ſouth-weſt. 
It was accompanied with a very thick ſmoke, 
and made a ſimilar noiſe to that of a troubled 
| fea. It tore up and carried away trees to the 
_ diſtance of forty or fifty, feet, marking its way 
by a large track, on which three carriages might 
have p ſſed each other. There appeared another 
pillar of the ſame kind, but which ſoon joined 
the firſt; and after the whole had diſappeared 
a great quantity of hail fell on the earth. 
"This God of wang-Gout aibenro.s. baht” 
different from the other two: it is not men- 
tioned to. have contained water; and it ſeems, , 
A related, and by the explanation, : 
1 ESO d | I 


. 
this 
rendered a 
—_ — 
—.— — — 
pout is 
ſpoken a 
8 — 2 
and the lower, which 5 —. 
a 2 to a very black 
— e ö 
was ent it — rv = 
prrcved x the ax 
_—_ CERT _ 
— to make an « — W hoe — 
ng wk up , and 
= NA e ins that 
the hiſtorian 4 74 —_ 
— -ſpouts, of the academy, — 
gens ark is not this bon — 
_ but almoſt alwa 3 
the bottom : = 
. mſn 2 by volcanos 
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— HE burningmountains called 3 
= tainin their bowels, ſulphur, bitumen, and 
other matters of an inflanmable nature, the 
effects of which are more violent than that of 

owder, or even thunder, and have, from the 
earlieſt ages terrified mankind, and deſolated 
| the country. A volcano is an immenſe cannon, 
whoſe orifice is often more than half a league; 
5 from this wide mouth are vomited forth torrents 
of ſmoke and flames, rivers of bitumen, ſulphur, 
and melted metals, clouds of einders and ſtones, 
and ſometimes it ejects enormous rocks tq 
many leagues diſtance, which human powers? 
united could not move: the conflagration is 
ſo terrible, and the quantity of burnt, melted, 
calcined 


1 ſome authors have 
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a and vitrified matters which the moun- 
tain throws out, is ſo great, that they deſtroy 
cities and foreſts, cover fields an hundred and 
form hills and mountains, which are only heaps 
of theſe matters piled up together. The action 
of this fire, and the force of its exploſion, is 
fo violent, that it produces, by its re- action, 
ſea, overthrow mountains, and deſtroy the moſt 
ſolid towers and SUCH es, even to very conſider- 
able diſtances. 25 
Theſe effects, although natural, 8 been 
Jooked upon; as prodigies ; and although we fee 
In miniature, 'by fire, effects nearly ſimilar to 
| thoſe of ee yet there is ſomething . in 


invariably firikes thei imagination and influences 
the mind, and therefore I am not ſurpriſed that 
ten them for the vents of 

a central fire, and ignorant people for the 
a of Hell. Aſtoniſhment produces 
fear, and fear is the mother of ſuperſtition. 
The natives of Iceland imagine the roarings 
of the volcano are the eries of the damned, and 
its eruptions the effects of MD of devils, 


p.m nn ecterg off 3 
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ſmoke: veins of 7 fulptur, nme and other | 
inflammable matters, are found in the bow-œls 
of mountains, as well as minerals and pyrites, 
which ferment when expoſed to air or humidity, 
and cauſe exploſions ot ee the quan- 
tity of inflamed matters. This is the Juſt 

| idea of a volcano, and it is eaſy for a phi- 
loſopher to imitate the action of theſe ſub- 
terranean fires ; for by mixing together a quan- 
tity of brimſtone and iron filings, and burying 
chem in the earth to à certain depth, a ſmall 
volcano may be produced, whoſe effects will 
be exactly ſimilar; for this mixture inflames by 
fermentation, throws off the earth and ſtones 
with which it is covered, and ſmokes, flames; 
and explodes like a real volcano. 

In Europe are three famous volcanos, Mollie 
Etna, i in Sicily, Mount Hecla, in Iceland, and 
Mount Veſuvius, near Naples, in Italy. Mount 
n has burnt from time immemorial, its 


| are very violent, and the quantity of 
matter it throws out is ſo great that after dig- 


ging 68 feet deep, marble pavements, and the 


veſtiges of an ancient town have been found | 
buried under this thickneſs of matter, in the 
fame manner as the city of Herculaneum has 


Pr 7 © BUFFON'S ...., - 


Veſuvius. New mouths in Etna were opened 
in 1650, 1669, and at other times. We fee. 
the flame and ſmoke of this volcano from. 
Malta, about 60 leagues diſtance; it ſmokes 
continually, and there are times when it yomits 
flames, ſtones, and matters of every kind with, 
impetuoſity. In 1537, there was an eruption < 
of | this volcano, which cauſed an earthquake. 
in Sicily that continued for 12 days, and which, . 
overthrew a number of houſes and public, Ei 
much, the ory fon which bemntewrer ding 
within five leagues of the mountain. The 
 Ginders thrown out N volcano were ſo 
„ fo rr Rs a as 
dy them. eee een eee 
zs 100 leagues in circumference. 
© This volcano has now two principal mouths | 
| wenden frow ber bus Names ne . 
_—_ by them 9 th dine of 60900 
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In 1683 4 violent eruption cauſed a terrible 
* in Sicily, it entirely deſtroyed the 
perſons in that town, beſides thoſe which were 
dene eh nnen towns a * 
1 
— out its fires: 8 4 ie 
and ſnow of a frozen land; its eruptions are 
nevertheleſs as violent as thoſe of Etna, and 
other volcanos of ſouthern countries. It throws 
boiling water: it is not inhabitable, within ſix 
leagues of this volcano, and the whole iſland of 
Iceland is very abundant in ſulphur. The hiſto- 
n n 5 
by Dithmar Blefken. - | 
Mount Veſuvius, ee 
did not begin burning till the ſeventh Conſulate 
of Titus Veſpaſian and Falvius Domitian, the 
top being opened, it at firſt threw- out ſtones 
burnt two neighbouring towns, and emitted 


_ this conflagration nearer, was ſuffocated by the | 
VOL, II. „„ Dion 
bd Ben the Brie of Plays jus to Tacitus, | 
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Dion Caffius relates, that this eruption was 
fo violent, that cinders and ſulphurous ſmoke 
were driven as far as Rome, and even beyond 
the Mediterranean into Africa. Heraclea was 
one of the two towns burned by this firſt con- 
flagration of Veſuvius, which in theſe latter 
times has been diſcovered at more than 60 feet 
deep, the ſurface above which was become, by 
length of time, arable land and fit for culture. 
with that ſome n en in Natural Hu- 
eee of 0 be, attain; 
to their diſpoſition. and ſituation, the alterations 
they have produced or ſuffered, the direction 
they have taken, g d e Rel | 


© © ASPIRIN opc nn Naples is 
eee eee 
ing materials, - for Veſuvius and Solfatera ſeem 
to have interior communications. When Ve- 
ſuvius caſts out lava Solfatera emits flames, 
ande uben the one ceaſes the other is extin- 
. The . n. 
rents . 1 | : Ons 
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One of the laſt and moſt violent eruptions 
of Mount Veſuvius was in the year 1737*% 
The mountain vomited, by ſeveral” mouths, 
large torrents of burning metallic matters, 
which diſperſed themſelves over the country, 
and flowed into the ſea. Monſ. Montealegre, 
Who communicated this relation to the Academy 
of Sciences, obſerved, with horror, one of theſe 
rivers of fire, whoſe length, from the moun- 
| tain to the ſea, was about ſeven miles, its 
breadth about 60 feet, its depth 25 or 30 palms, 
and in bottoms or vallies 120: the matte 
which flowed was like the ſcum which iſſues 


- from the furnace of a forge, &c.+ T 


_ ervptions, 


| In Af,” pardculety i be inte erde 
Indian ocean, there are many volcanos; one of 
the moſt famous is Mount Albours, near 
Mount Taurus, eight leagues from Herat; its 
ſummit continually ſmokes, and it frequently 
throws out flames and burning matter in ſuch 
quantities that the ſurrounding country is co- 
vered with cinders. In the iſland of Ternate 


| theres enn, which throws out matter 


P11 £270 


5 * Te Would be remembered, A ee pris 
that the original of this work was publiſhed by our au- 
thor in 1749, fince when Veſuvius has undergone ſeveral 


| + See the Hiſt, Acad, an. 1737s 
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1 n | 
tat this volcano is moſt furious at the time of 
— onetime pag 
— —— lens 
ee eee ee ee eee 
it gradually aſcends from the ſhore to the 
middle of the iſland, where the volcano riſes 
to a conſiderable height, to the top of which 
| It is very difficult to attain. Many rills of 
ſweet water deſcend along the ridge of this 
mountain, and when the air is calm, and the 
| eben mild, this burning gulph is in leſs agita- 
tion than during ftorms and high winds+. 5 
This confirms what I have ſaid in a former 
article, and ſeems to prove that the fire of 
volcanos does not proceed from any conſi- 


for Een een n bigh winks cond; not. 
eee eee eee e | 
_ Mauritius iſlands, 70 leagues from the Ma- 

ee hen eee 5 


2 Ses Argenſola's Travels ol „ era. 
+ 1 Schouten. 
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violent as thoſe of Mount Ternate. Sorca ; 


- hobited. : , 


a loſty mountain, with a volcano at the top. 


In 1693 this volcano vomited bitumen and in- 
flamed matters in ſuch a great quantity as to 
eee e elne. covered the 
| At Japan, and in the adjacent iſland, there 
erm At the Phillip- 
pine iſlands there are alſo burning mountains. 
One of the „ 
| iſlands in the Indian ocean, and the moſt re- 
the iſland of Java; it opened in 1586, and, at 

the firſt eruption, it threw. out an enormous 

quantity of ſulphur, bitumen, and ſtones. Fhe 


_ fame year Mount Gounapi, in the iſland of 


Banda, which continued only ſeventeen years, 
opened and ejected, with a frightful noiſe, 
rocks and matters of every kind. There are 
alſo ſome other volcanos in India, as at Su- 
matrs, and in de north of Aſs, but thols are 
nme | 


5 


8. Phil, Tranf, ab, vol. 11. page 397- 


N y OY OT "IE . ; 3 
; * i ; . i 


- In Africa, dhe mountain, or rather 2 

cavern called, Beniguazeval, near Fez, which 
always emits ſmoke, and ſometimes flames. 
One of the iſlands of Cape de Verd, called the 

Fuogo, is only a large mountain which burns 
cContinually; this volcano, throws out cinders 
and ſtones ; and the Portugueſe, who have at- 
tempted ſeveral times to erect habitations in 
this iſland, have been conſtrained to abandon 
the project through dread of the volcano. The 


Peak of Teneriffe, conſidered as one of the high- = 


eſt mountains of the earth, throws out fire, cin- 
ders, and large ſtones; from its top rivulets of 
melted ſulphur flow acroſs the ſnow, where it 
forms veins that are een at a yu 
. 
In America there are a great number of vols 
canos, particulary in the mountains of Peru and 
Mexico; that of Arequipa, is one of the moſt 
famous; it often cauſes earthquakes which are 
more common in Peru than in any other country 
in the world. The volcano of Carrappa and 
that of Malahallo are, according to the report 
of travellers, the moſt conſiderable, next to 
that of Arequipa; but there are many others 
in theſe parts of which we have no exact know- 


ledge. M. Bouguer, in his voyage to Peru. 
8 8 
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| publiſhed in the Memoirs of the Academy of the 
year 1744, mentions two volcanos, called Co- 
topaxi and Pichincha; the firſt at ſome diſtance 
from, the other near the town of Quito; he was 
witneſs of a conflagration of Botopaxi in 17424 
and of the orifice which was made in that moun= 
tain; this eruption did no other damage than 
melting the ſnow and producing ſuch torrents of 
water, that in leſs than three hours inundated a 
tract of country 18 leagues in extent, and overs 
threw all they met with in their way. | N 
At Mexico the moſt conſiderable a 
are Popochampeche, and the Popoatepec; it was 
near this laſt that Cortes paſſed in his voyage to 
| Mexico; ſome of the Spaniards aſcended to the 
top, where they ſaw the mouth, which was 
about half a league in circumference. Sulphur- 
ous mountains are alſo met with at Guada- 
loupe, Tercera, and other iſlands of the Azo- 
res; and, if we were to conſider as volcanos all 
thoſe mountains which ſmoke, or emit flames, 
we might reckon more than ſixty; we have only 
ſpoken of thoſe formidable volcanos, near which 
no perſon dares to inhabit. - Fig 0 
_ - "Theſe volcanos which are in ſuch great num- 
ders in the Cordeliers, as I have formerly ſaid, 
cauſe almoſt continual earthquakes, which pre- 


vent 
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vent che natives from building with wwe: 


above one ſtory high, and to conſtruct the 


upper ſtories of their houſes with reeds and 
ht wood. In theſe mountains are alſo many 


precipices and large vents, the ſides of which 


are black and burnt, as in the precipice of 
Mount Ararat, in Armenia, which is called 
the Abyſs; theſe abyſſes are che mouths of ex- | 
tinguiſhed volcahos. 

- There was lately an aan at 1 
the effects of which were dreadful. The town 
E Lima and Port Callao, were almoſt entirely 
fwallowed up ; but the evil was ſtill greater at 
Callao. The ſea roſe and covered every build- 
| —— donmed-dl: the nene 
1 ſhips that were in PEP Ge ; 
were ſwallowed up by the ſea. At Lima, which 
was a large town, there remains only twenty-- 
ſeven houſes ſtanding, a great, number of per- 
ſons were buried in the ruins, - particularly 
Monks and e vga as their 2 5 


derne nigh, in — 174 6 


4 23 "= 
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in Pau, a famous city, ſituate on the ſea ſhore, 

| quiks that happened ———b 

for the ſea having extended beyond its common 

bounds, ſwallowed up this unfortunate wad 
with every perſon that was in it. 


If we conſult hiſtorians PPP ets 


ſhall find relations of many earthquakes and 
eruptions of volcanos, whoſe effects have been 
as terrible as thoſe we have juſt mentioneds 
Peſidonius, whom Strabo, quotes in his firſt 


Sidon, was ſwallowed up eee 
with the neighbouring territory, and even two 
thirds of Sidon; this effect was not ſo ſudden 
but that many of the inhabitants had time 
to avoid it by flight. This ſhock extended 
_ throughout all Syria, and as far as the Cyclade 

' iſlands, and into Euboea, where the fountains 
of Arethuſa ſuddenly ſtopped, and did not re- 

: — for many days after, and then by many 
new ſprings remote from the old ones; that 
ene did not ceaſe from ſhaking the 


+ another, until the earth opened in the valley 
of Lepanta, and Om a great quantity of 
vol. IT. | U „ 
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lava and other inflamed matters. Pliny, in 
- his firſt book, chap. 84, relates, that in the 
reign of Tiberius an earthquake happened 
| which overthrew twelve towns in Aſia: and in 
his ſecond book he mentions a prodigy cauſed 
by a great earthquake there were towns over- 
thrown in Lybia. In the time of Trajan, the 
ton of Antioch, and a great part of the ad- 
jacent country were ſwallowed up by an carth- 


quake; and in the time of Juſtinian in 528 


it was a ſecond time deſtroyed by the ſame 
cauſe, with upwards of 40,000 of its inhabi- 
tants. Sixty years after, in the time of 7 
Gregory, it felt the effects of a third earth- 
quake, when 60,000 of its inhabitants periſhed. 
In the time of Saladin, in 1182, moſt of the 
towns of Syria and Judea were deſtroyed by 
the ſame calamity. In Calabria and Apulia, 
there have been more earthquakes than in any 
other part of Europe. In the time of Pope 
Pius II. all the churches and palaces of Naples 
were overthrown, and above 30, ooo of its 
inhabitants killed; the remainder were obliged 
to live in tents till houſes were built. In 162, 
there were earthquakes in Apulia, which 
OR PEI and i in —_ the town 
; © 13 . 007 


there was an cart! 
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of St. Euphemia was ſwallowed up, and there 
remains only a ftinking lake in its place. 
Raguſa and Smyrna, at the ſame time, were 

| alſoalmoſt ee, "There n 


it was chiefly felt on the ſea coaſts and near 
large rivers, it ſhook at leaſt 2600 ſquare 
| leagues; it laſted only two minutes, and the 
motion w2s more conſiderable on mountains 
than in yallies*, On the roth of July, 1688, 
hquake at Smyrna, which 
began by a motion from welt to eaſt ; the caſtle 
was at firſt overthrown, its four walls being 
| divided and ſunk fix feet in the ſea; this caſtle 
| Rood upon an iſthmus, but is at preſent a 
real iſland, about 100 paces diſtant from the 
land. The walls from eaſt to weſt are fallen 
down, thoſe from north to ſouth are yet ſtanding ; 
the city which is 10 miles from the caſtle, was 
deftroyed ſhortly after; in many places the 
earth opened, and ſubterraneous noiſes were 
heard; five or ſix ſhocks were felt as night 
came on, the laſt continued only half a minute; 
the ſhips in the roads were ſhaken ; the ground 
of the town was lowered about two fect; not 
"4 Co: 6088; Bs x 2:4 2 
5 | $68 Ray's Diſcourſe page 273. 


Rood on rocks; from 15 to 20,000 perſons are 
Eomputed to have been buried under the ruins*. 
In 1695, an earthquake was felt at Bologna in 

Italy, and it was remarked as a particular circum- 
ſtance, hw pg ſr oor ME _ | 
before. © 


progres WON which overthrew in 


| the town of Angra eleven churches and nine 


. Chapels; beſides private houſes; and in the 
ton of Praya it was ſo terrible, that ſcarcely 
an houſe was left ſtanding. On the 16th of 
June 1628, i there was an earthquake in the 


iſland of St. Michael, the effects of which was 
ſo great that in a place where the ſea was more 


than an 150 fathoms deep an iſland was thrown 
up mere dan a league and wee and up- 
wards of 60 fathoms Another happened 

in 1691, in the iſland. of St. Michael which 
began the 6th of July, and laſted till the 12th 
of the following month : Tercera and Fayal 
were agitated the next morning with ſo much 
pe _— rye ena : wo. 


| theſe 


* See the Hit. of the Acad. 83 Anno 1688. 
+ Ibid, anno 1696, . See the Voyages of Mandelſe. 
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theſe frightful ſhocks returned there only four 
times, whereas, at St. Michael they did not 
ceaſe a moment for ſeveral days. The iſlanders 
_ quitted their houſes, which they ſaw fall before 
their eyes, and remained all the time in the 
fields expoſed to the injuries of the weather. 
The whole town of Villa Franca, was over- 
_ thrown to its very foundation, and moſt of the 


inhabitants buried under its ruins. In many 


parts the plains roſe into hills, and in others, 
mountains were flattened into vallies. A ſpring 
of water iſſued from the earth, which flowed 
for four days, and then ceaſed all on a ſudden. 
| The air and ſea, ſtill more agitated, reſounded 
with a noiſe which might have been taken for 
the roaring of a number of wild animals- 
Many perſons died with' the fright ; the ſhips-in 
the harbour ſuffered dangerous ſhocks, and 
thoſe which were at anchor, or under fail at 20 
leagues diſtant from the iſlands, received great 
damage. Earthquakes are frequent in the 
Azores, and about twenty years before a moun- 

tain in St. Michael nnn, 

5 them *. WE. 

5 3 e ; 
| 1627, an nn, levelled n two. 

4 ne Vous 8 


Cagayon; 1 5675 Er 
v eo 3 a eee eee perſons 


E abs eee Indians ſay they were 
more terrible formerly, which was the reaſon 
they build their houſes only of wood; a cuſ- 
tom ſtill ca % and which the eme . 


follow. 


The quantity of volcanos in this iſland, 
confirms that aſſertion; becauſe, at certain 


times they vomit forth flames, ſhake the earth a 


and perform all the effects Pliny attributes 
to thoſe of Veſuvius ; that is, they change the 
beds of rivers, drive back the adjacent fea, fill 
wich cinders the neighbouring plains and throw 
out ſtones to great mg ee reports louder 
than thoſe of cannuns. 
4 In 1646, a mountain in the iſland of Ma- 
chian, ſplit by an earthquake, with a dreadful | 
noiſe; from this opening iſſued a number of 
flames which deſtroyed ſeveral plantations with 


. the inhabitants and all that was therein. In the 


year 1685, this prodigious crack was to be 
ſeen and probably is ſtill apparent; ; it is called 
Jan _ of Machian, moe it deſcends from 
the : : « 
; | ® bers Yorpo ce cn Cre page 120. . 
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the top to the bottom, like a road hollowed out, 
but which at a diſtance appears like a path .. 
tions in the following terms, the earthquakes 
that took place in 1702 and 1703, The 
earthquakes began in Italy in October, 1702 

and continued till July 1703; the country 
which ſuffered the moſt by them; and where 
they began, is the town of Noreia, with its de- 
pendencies under the eccleſiaſtical government, 
and the province of Abruzzo, which are 
ſituated at the foot of the ee the 

ſouth ſide. i= 

8 r Tbey were, often 8 with terri- 
dle noiſes in the air, which alſo were heard 
without any dreadful effects, when the ſky was 
ſerene. The earthquake' which happened on - 
the 2d of Febrary 1703, was the moſt violent; 
it was accompanied, at leaſt at Rome, with a 


great ſerenity of ſky and calmneſs in the air. 


It laſted at Rome half a minute, and at Aquila 
the capital of Abruzzo three hours. It deſtroyed - 
che whole town of Aquila, buried 5000 perſons 

under the ruins and made great havock in the 

. 2 The vibration of een accord- 

FE. * See the Hiſt, fakes cured of the Malacezr 2 
P-. 315. 


Inn e — in 


cn was from ſouth to north. - 
c It opened two places from whence ine 


great quantity of ſtones, which entirely co- 


vered it and rendered it barren ; after the ſtones 
trees ; this laſted half an hour and inundated the 


ſoap ſuds, and had not any remarkable taſte. 


"SA mountain exe Sil . dg e. 
two miles diſtant from Aquila, had on its ſum- 


mit a very large plain ſurrounded with rocks 


{ro a wall. The earthquake of the 2d of 
February, changed this plain into a gulph 


of unequal breadth, whoſe greateſt diameter is 


twenty-five and the leaſt twenty; the 
depth of it bas not been diſcovered, although 


a line 300 fathoms has been let down in it. At 


Tatnomse 


| He/fine'this opening was made, flames were 
ſeen to iſſue out, and afterwards a great ſmoke 


which laſted three: mm n Fg 
W Ae Glow FRO it * 2d 1 of July, 2703, 
there were two ſlight earthquakes, the laſt was 
felt only by the people on the-pier : at. the ſame 


time the ſea in the port ſunk ſix and re- 
* 


mained ſo a quarter of an hour. 


—— 
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6 The ſulphurous water in the road from 
Rome to Fave, 1 is matted: two feet and 4 


many places of the plain, called Teſtine, d 


ſprings. and rivulets, which, formed moraſſes, 
are all dried up. The waters of the lake 
called I Enfer is alſo lowered three feet. In 
pace, of the ancient ſprings new. ones have, 
| zague diſtance, ſo that 


poſſklyithen.s are. bag fame waters, which, bane | 


| changed diele... 
The fame „ 1538 
formed Mouti di Cinere, near Porzolis, filled 


that this-lake is now a marſhy ground t.. 
There are earthquakes alſo felt at ſome; 


mounting 30 guns, three violent ſhocks were 
felt one after:ithe other; as ifß every time, a 
weight of a or 30 tons had been thrown on 
the ballaſt. This happened in a part of the 
: Mediterr⸗ Cz that Was more than 200 fa- 
chor ae ae alſo, that others had 

felt i earthquakes. much more conſtlecble in 
vou. 4s ib e ai i. ather 


E 31 Area Anno 1704, page 10. r 
r See Ray's. igen i. 
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diſtance at ſea, ſays Mr. Shaw; in 1724, being 
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| other parts, and 006 eg he reſet 40. 
leagues weſt from Liſbon®.” | . 1 
Schouten, ſpeaking eee to the 

Malacca iflands, ſays, that the mountains were 

ſhaken, and the veſſels at anchor in 30 or 

40 fathoms water were ſhook, as if they had 

ſtruek againſt rocks or banks. Experience, 

continues he, teaches us every day that the 
ſame happens in the open ſea, where no bot- 
tom is to be met with, and that ſhips are 

toſſed to and fro by n even . 

the ſea is tranquil. 7228 
Gentil, in ee 8 the works} 

ſpeaks of earthquakes in the following terms: 

« I have, ſays he, made ſome remarks on theſe 

| earth is agitated every animal is ſtruck with 
fly from the ſtable; dogs bark; birds, as if 
e oy into . Jor . and rats 

velſcls at ISS are 0 d violently e that 
every part of them ſeems as if going to 
the maſts break in ſeveral places. Theſe facts 

I ſhould n howe Em. en to if m 


0 See Shan's Travels, © 
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I know the of the ſea is a continua 
:ommubicate' it to ih other; but K pal riot 
conceive how every part of a veſſel, floating in 


a fluid, ſhould be affected in the ſame manner 


as if ſhe was on the earth: it appeared to me 
that her motion ſhould have been ſuch as ſhe 


experiences in a ſtorm; beſides, in the circum- 
Nance which I ſpeak of, the ſurface of the ſea 


was ſmooth, and there was no wind. Thirdly, 
that if the cavern of the earth, where this ſub- 
ous fire is contained, has a direction 
anne and if the buildings of an 
adjacent town are in a parallel line with it, all 
the houſes are overthrown, whereas, if this 


vein or cavern executes its effects by the 


breadth of the town the devaſtation of the 
earthquake is much leſs conſiderable“. 


In countries ſubject to earthquakes ben | 


| a new volcano breaks out earthquakes ceaſe, 
and are only felt in the violent eruptions of 
the volcano, as is obſerved in the iſland of St. 


We 


= 0 80 Geatil's voyages, vol. 1. page 172, ec. 
I + See Abridgement of Phil. Tranſ. vol. 11, page 302. 
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The enormous e earth 
ſpare ne rage ſome naturaliſts think that 
mountains and other inequalities of the ſurface 

of the globe were only the effects of ſubterra- 
— that all eee bee muſt - 
2 dd; This, 1 is "he 
opinion of Mr. Ray; he "imagines that all 
mountains have been formed by earthquakes, 
or the exploſion of volcanos, as Monti di 
he has not conſidered that the flight elevations 
tormed by the-eryiptiont of a volcano, or by the 
a an er e are not internally 
compoſed ſtrata, as all other 
mountains are, for by digging in the Monti 
di Cinere we meet with calcined ſtones, cin- 
ders, burnt earths, metallic droſs, pumice- 
| ones, &c. all mixed and confounded like a 
heap. Beſides, if earthquakes and ſubterra- 
neous fires had produced the great mountains 
of the earth, as the Cordeliers, Mount Taurus, 
the Alps, &c. the prodigious force neceſſary to 
Taiſe theſe enormous maſles might, at the ſame 
time, have deſtroyed a great part of the ſurface 
of the globe; and earthquakes, requiſite to 
ſuch ana muſt have been of in- 
| concievable 


vari uur. by 30 


whit katy mates tention have not had 
6 86319) form a ſingle mount⸗ in; 
pa = 4 che time ne of Valentian I. an 
er means Wal ic was felt through - 
Gut all the*known'worldy, and eee 
eee eee 
It is nevertheleſs cet — = 


tight be able to find an earthquake ſufficiently 
erful to throw throw üp the higheſt ountains, 
it Gould mot be üekent "66 2 4 the reſt of 
e I to Jo: gion; Le 
"Pot errut thats: alt ef the1 hi Nigheſt 
nountains" which croſs South America from 
the Magdllanic lands + to New Grenads, and the 
EC 5 "and We ur he by dauer - 
mountzi is e ges in length and 
commonly forty in breadth, comprehending the 
| Py which are not ſo lofty as the Andes. 
The ſurface therefore is 68000 ſquare leagues ; 
I ſuppoſe the thickneſs of the matter diſ- 
placed by the earthquake to be about one 


1 As Ammianus Marcellinus relates, lb. ab. caps 14+ 


ene . rn ſupport them 
76 eee then I 2 — 


| 3 * i muſt, have, commu- 
nicated the ſame motion to the reſt of the globe. 
8 > whole globe. be of pak raya 


| motion yl eee 
| 8 will. re ppm ieee | 
- _ elevate 68,090 cubical leagues would not uy 
- difplaced'the whole globe a ſingle inch. 
There would therefore be no abſolute im. 
— in the mer | mountains - 
eee as ne as ** — 
ſom, were not evident proofs of their 
being the work of the ſea,, Their internal 
parts are compoſed of regular and parallel 
ſtrata, intermingled with ſhells, and their 8 
ternal conſiſts of a figure whoſe angles are 
every where correſpondent : is it credible then 
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form ſhould have bee produced by irt | 
"He's and men angle" 


effects of e e mobil aderſtobd, 
it may poſſibly be pertinent to hazard a few 
ideas with a view . Ki 
pr ig 45 LY 3 L ; 14962. 
| its Abel ve Lad ar” —— 
holes, caverns, ſubterraneous rivulets, and 
void places, which ſometimes communicate by 
chinks, &. There are tro kinds enen ve 
ſubterrancous fires and kings 5 e | 
pur ang ppc . at th 
Brocney: and — boles, but which how- 
ever is only effected in the environs of volcanos; 
and theſe kind of caverns are more rare than 
thoſe produced by water. We have already 
: obſerved that benen which compo = 


. 
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n. through them; 1 os 
ſtopped by clay, and form ſprings and rivulets z 


cavities or ſmall yacancies, a always incline 


to. open a paſſage till they. A vent; carrying 
along with them ſand, gravel, and other 
Tame e by grey, 


** h 


— 


df he pe, 


or bottom of M6. 5. the matters att Which they 


een — . K 


Wen ſide to get outz and if it does 


carry. piling ith them, leave caverns whoſe 
1 | thoſe proc ed 

volcanos or earthquakes. . 
E the one 
* ee 
the matters which form ſubterrancous fires, 
ferment, heat, and inflame, the, fire makes an 


it | ants 


—— in n pre 


4. 


1 je 
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de quantity of matters is nt confiderable;/ an 


earthquake may enſue, without a volcano being 
formed. The air rarefied by the ſubterraneous 
fire may alſo eſcape through ſmall vents, and in 


this caſe there will be only a ſhock without any 


: eruption or volcano. But when the inflamed 


matter is in great quantities, and conſined by 
folid and compreſſed bodies, then a commotion 


and volcano is certain to enſue ; but all theſe 


commotions form only the firſt kind of earch- 
quakes, and can only ſhake a ſmall ſpace of 


ground. A violent eruption of Etna will 


| cauſe, for example, an earthquake thoughout 
the whole iſland of Sicily; but it will never 


extend to the diftance of three or four hundred 


leagues. When any new mouth -burſts out 
in Vefuvius, there are earthquakes at Naples, 
and in the neighbourhood of the volcano; but 


theſe earthquakes nevet ſhake the Alps, nor 


extend into France, or other countries remote 
from Veſuvius. Therefore earthquakes pro- 
_ duced by volcanos, are limited to a ſmall ſpace, 


are properly but the effects of the re- action of 
| the fire; and they ſhake the earth, 28 


the exploſion of a poder magazine pro- 
duces a —— e at Ae N 
diſtance. 

%,. But 


& 
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1 effects, and perhaps equally ſo 
in its cauſe; theſe are felt at great diſtances, and 
ſhake a long courſe of ground, without any 
new volcano oreruption in the old ones appear- 


ing. We have inſtances of earthquakes being 


felt at the ſame time in England, France, Ger- 
many, and even in Hungary; theſe earthquakes | 
always extend more in length than breadth ; 
they ſhake a zone of ground with greater or leſs 
violence in different places and are almoſt al- 
ways accompanied with a rumbling noiſe like 
that of a coach . over the ſtones with m- 
n | 
With — to the e ee, 
earthquake, it muſt be remembered that the ex- 
ploſion of all imflammable matters, produces 
like gunpowder, a great quantity of air: that 
this air by the heat is in a ſlate of very great ra- | 
refaction, and that by its ſtate of compreſſion 
in the bowels of the earth, it muſt produce very 
violent effects. Let us ſuppoſe, that at a depth, 
of one or two hundred fathoms, pyrites and 
other ſulphurous matters are collected in great 
quantities, and that by the fermentation pro- 
5 duced by the filtration of the water, or other 
| * OT. inflame ; what ORE, ? Firſt 
theſe 
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theſe matters are not placed in horizontal layers 
as are the ancient, ſtrata, which have been 
formed by the ſediment of the waters ; on the 
contrary, they are formed in perpendicular,” fiſ- 
fures, in caverns and in other places where the 
water can penetrate. Inflaming, they produce 
a quantity of air, the ſpring of which being 
compreſſed in a ſmall ſpace, like that of a ca- 


vern, will not only ſhake the ground directly 


above, but will ſeek out for paſſages by which 
it may eſcape. The roads which offer them- 
ſelves, are caverns and trenches formed by ſub- 
terraneous rivulets : into theſe the rarefied air 
will precipitate with violence, form in them a 
ſtrong wind, the noiſe of which will be heard 
at the ſurface accompanied with ſhocks of the 
earth, &c. this ſubterraneous wind produced by 
the fire will extend as far as the ſubterraneous 
cavities, and cauſe an agitation more or leſs 
violent as it is diftant from the vent and findg 
the paſſages of a larger or leſſer: extent: this 
motion being made longitudinal, the ſhock will 
be the ſame, and the earthquake be felt through 
a long zone of ground. This air will not pro- 
duce any eruption nor volcano, becauſe it will 
find ſufficient ſpace to expand, or rather becauſe 
it will have found vents and iſſue forth in form 
1 2 of 
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conceived that in the place where the firſt ex- 


plwoſion is made, the ground being lifted up to a 


to this ſpot muſt divide and ſplit in an horizon- 


conſiderable height, that the moſt adjoining 


this means paſlages communicating one with 
the other may be opened to great diſtances; and 


this explanation agrees with every phenomena. 


It is not at the ſame moment nor hour that an 
earthquake is felt in two diſtant places. Neither 
fire nor eruptions attend thoſe earthquakes 

which are heard at a diſtance, and the noiſe 
always marks the progreſſive motion of this 

ſubterraneous wind. This theory is confirmed 

by two other facts; it is well known that mines 
exhales unhealthy air and ſuffocating vapours, 
independent of the wind produced by the cur- 
rent of water; it is alſo known that there are 


holes, abyſſes and deep lakes in the earth which 


produce winds, as the lake Boleſlaw. in Bohe- 
mia, which we have already ſpoken ft. 
All this being conſidered, I do noe Ge how it 


dans, fn df cal il f hl rarbquakes ; 


: ; 2 = | ; are 
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generally found only in perpendicular eleſt of 


by the operation of water z. ſince this matter by 
inflaming produces only a momentary explo 


_ ſion anda violent wind which follows the ſub- 


terraneous roads of the water ; ſince the dura 


tion of the earthquakes at the ſurſace of the 


earth is ſo ſhort that their cauſe can only be ex- 
ploſion and not a durable fire; and, in ſhort, 


fince theſe earthquakes, which extend to a con- 


fiderable diſtance, very far from raiſing chains 
of mountains, NO IO 


5 their whole extent. 


Earthquakes are, in — vg in 


| 1 as in Sicily and Naples, 
but it is known, by obſervations, that the moſt 


violent earthquakes happen in the time of the 


greateſt eruptions of volcanos; that they are 
very limited, and cannot rege a chain wed 
mountains. 

It has been Sensei obſerved 6 ah 
matters thrown out of Mount Etna, after lay- 


ing for many years and afterwards moiſtened 


with 55 2 5 have wenne ws gag out 


flames 


* 
' * 
* 
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flames with ſuch violent exploſions, 
produce a flight ſhock.  —© 
Ina furious eruption of Etna in 1665, which 
began the 11th of March, the ſummit of the 
mountain ſunk' confiderably . Which proves 
the fire of this volcano comes rather from the 
top than from the bottom of the mountain. 
Borelli is of the fame opinion, and ſays, «© That 
the fire of volcanos does not proceed from the 
centre, nor from the foot of the mountain, but 
that it iſſues from the ſummit, a m_— | 
kindle but at a ſmall depth f. 
Mount Veſuvius in its eruptions, has thrown 
out great quantities of boiling water. Mr. Ray 
who thinks, that the volcanean fire proceeds 
from a great depth, ſays, that it is the water of 
the ſea which communicates by ſubterraneous 
paſſages with the foot of the mountain; he gives, 
as 2 proof of it, the dryneſs of the ſummit of 
Veſuvius, and the agitation of the ſea at the time 
of theſe. eruptions, which ſometimes retreats 
from the coaſts, and leaves the Bay of Naples 


almoſt dry. But, if theſe facts are true, they do 
not prove in a ſolid manner that the volcanean 
| Af IO eds from a n,, for the water 
e Trunk Pl Abridged. vol. I. . . 
| + Borelli, de incendiis montis Etnate = 
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which is thrown out is certainly. rain water, 
which penetrates through the fiſſures, and col- 
les in the cavities of the mountains. Rills and 


rivulets flow from thoſe containing volcanos as 


well as other lofty mountains, and as they are 
hollow, and have been more ſhaken, it is not 
_ aſtoniſhing that the water collects in their ca- 
verns in their internal part, and that theſe 
waters are thrown out in the time of eruptions 
' with other matters. With reſpe& to the motion 


of the ſea, it proceeds ſolely from the ſhock 
communicated to the waters by the exploſion, 


which cauſes them to. advance or retreat ac- 
cording to different circumſtances. 
The matters which volcanos generally throw 
out, come forth in the form of a. torrent of 
melted minerals, which inundates all the en- 


virons of thoſe mountains; theſe rivers of li- 
qui fied matters extend to conſiderable diſtances 
and in cooling form horizontal or inclined 
ſtrata, which for poſition are like the ſtrata 
formed by the ſediment left by the waters: but 


it is very eaſy to diſtinguiſh the one from the 


other. Firſt, becauſe ſtrata of lava are not 
throughout of an equal thickneſs : ſecondly, 
becauſe they contain only matters which have 
evidently been calcined, vitrified, or melted; 


—— — —— 2 2 IE TR 


£8 diſtance. — —— 
of volcanos at Peru, and as the foot of moſt of 
the mountains of the Cordeliers is covered 
with matters thrown out by eruptions,” it is not 
aſtoniſhing that marine ſhells are not met with 
there, as they muft have been calcined and 
deſtroyed by the fire; but I am perſuaded, if 
we dig in argillaceous earth, which, according 
to M. Bourguet, is the common earth of the 
valley of Quito, ſhells would be found there, 
as they are in other places, at leaſt where the 
ground is not covered like that at the foot of 
. Prgrrncaiges oe 
= ea md ( ally ned de 
i tc wt e d up of bann Ir 


I have partly given a ſatisfactory anſwer to this 
queſtion in the preceding article, but I have 


thought it neceſſary not to finiſh this without 
| paar anke Gid on this fub- 


__ % 
The peaks or points of mi 


Train: RY 


merly covered with fand and earth, which the 
rain gradually waſhes along with it into the | 
vallies, and has leſt only the rocks and fone, 
| which forms the nucleus of the mountain, 
bo This 
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This being left bare will have been ſtill worn 
by the injuries of the air, the froſt will have 

| looſened the large and fmall parts which of 
courſe have rolled to the bottom. The rocks, 
at the baſe of the ſummit, being left bare, and 
no longer ſupported by the earth which ſur- 
rounded them, will have given way a little, and 
by dividing one from the other formed ſmall 
intervals. This ſeparation of the lower rocks 
could not be made without communicating a 
greater motion to the upper. By this means 
the nucleus of the mountain would be divided 
into an infinity of perpendicular clefts, from 


the ſummit to the baſe of the lower rocks ; 


the rain will have penetrated into all theſe 
clefts and looſened, in the inſide of the moun- 


tain, all the mineral parts, and other matters, 


that it could carry away, or diſſolve; they will 
have formed pyrites and other combuſtible 
matters, and when, by length of time, theſe 

matters were accumulated in great quantities, 
they fermented, and, by inflaming, produced 
exploſions and other effects of volcanos; per- 
haps likewiſe, within the mountains, there 
were maſles of theſe mineral matters already 
formed before the rain could penetrate therein; 


wy e 
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air, theſe matters inflamed and formed a'vol+ 
be diſplaced. It is not, therefore, ſurpriſing thay 
voleanos are found galy in high mountains. 
generally wet with in _argile earth, at a great 
p 5 have een fire: there are even 
mines of coal in Scotland, Flanders, &c. 
which have burnt for a number of years. The 
admiſſion of the air ſufices to produce this 
effect; but theſe fires produce only light ex- 
ploſions, and do not form voleanos, becauſe, 
all being ſolid and full in theſe places, fire can. 
not be excited like that of volcanos, in which, 
there are cavities and void places where the 
air penetrates, which muſt neceſſarily extend 
the conflagration and augment the action of 
the hire ſo a 
n deſeribed. 
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on this ſubject which. put it beyond all 
kind of doubt. Seneca aſſures us, that in his 
ſuddenly in 
to the aſtoniſhment of many 
relates, that formerly 


I 4 
thirteen iſlands in the Mediterranean ſprung at 


cellinus, Philo, and others, that theſe thirteen 


Hlands were not produced by an earthquake, 


ww 
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nor by any ſubterraneous exploſion, but that 
—————— mk 
name of Pelagia given to it, 8 ies for- 
merly belonged to the ſea, Whether the origin 
of thele thirteen iſlands is to be attributed to 
action of ſubterraneous fires, or to ſome 
other cauſe which might occaſion a ſinking of 
the water in the Mediterranean, is uncertain. 
But Pliny relates, that the iſland Hiera, near 
Theraſia, had been formed of ferruginous 
maſſes, and earth thrown from the bottom of 
te ſea; and in chapter 89, he ſpeaks of other 
ſands formed in the like manner; but on this 
ſubject we have were cheerambota Gina : 
a „ 
On the 2955 af May. 170), at PP 
| PE MY there was ſeen, at ſome little diſtance 
Le wa the iſland of Theraſia, or Santorini, 
ſomething like a floating rock in the ſea; ſome | 
Wan to ſatisfy their curioſity, went towards 
it, and found it a ſhoal which had iſſued from 
the bottom of the ſea: it increaſed under their 
feet, and they brought with them the pumice- 
ſtone and oyſters which the rock ſtill had at- 
tached to its ſurface, There was a ſlight 
earthquake at Santorini, two days before this 


Santorini itlelf was 
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ſhoal appeared: it increaſed conſiderably till 
the 14th of June, it was then half a mile 
was white, and a little argilaceous; after that 
the ſea became more and more troubled; vas 
and on the 16th of July ſeveral roeks were 
{een to iſſue at one time from the bottom of 
the ſea, and unite into one ſolid body. This 
continued upward of two months. Flames 
ing in circumference and height, and the vio- 

| lent exploſions frequently threw- large ſtones 
to more than ſeven miles diſtance. The iſland . 


Cients, as a eee e le 2726; 
1427, and 1573, it increaſed in ſize, and ſmall 


©  INands were formed near ite. The ſame vol- 


cano, which in the time of Seneca formed the 
— ——— | 
ee, Volcanella, and in our —_— ” 

2 the a of Oktober, . 1720, near the 
iſland 'T ercera, a very conſiderable fire aroſe 
out of the ſea; —— | 


# Sce the Hift of the Acad, 188 uren. 
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digious quantity of aſhes thrown to a diſtance, 
© as if cauſed by the force of a volcano, with a 
happened at the ſame time, which was: felt in 
| n quantities of | 


The hiſtoria of ce cen anno 1721, 
an this ere dt :ofor un 6 thauake 
in the iſland of St. Michael, one of the FAIRIES 
| there appeared between this iſland and Tercera 
a torrent of fire, which gave birth to two 
new — nin * 
þ M. de Liſle. bntinibetwd; his e | 
of many particulars concerning the new iſland 
among the Azores, which he received in a 


ders ages ee eee eee at 


=” See Philoſ, Tranſ, Abridgs yol, vn. part i. p. ist · 


NATURAL HISTORY. | | 175 


Being in a veſſel, which was moored thbe 
18th of September, 1721, before the fortreſs 
of the town of St. Michael, M. de Montagnae 
learnt the following account from the pilot: 
„ On the 7th of December, 1720, at night, 
| there was a great earthquake in Tercera and 
St. Michael, which are about 18 leagues apart, 
and between which a new iſland ſprung up: it 

was remarked at the ſame time that the point 
of the iſland. of Peak, 30 leagues diſtant, 
and which before threw out fire, was ſunk and 
emitted none; but the new iſland kept throw- 
ing out a conſtant thick ſmoke, and which I 


| plainly perceived from the veſſel I was in. 


The pilot aſſured us that he had gone round 
the iſland, rowing as near it as he conceived to 
be ſafe. On the ſouth fide he threw a line of 
| ſixty fathoms without finding any bottom; on 

the weſt ſide the water was greatly changed, 


appearing white, blue and green, and which 


extended two-thirds of a league, where. it 
part from which the ſmoke iſſued, he found, 
at 15 fathoms, a bottom of thick ſand; he 
threw a ſtone in the ſea, and where it fell 
the water ee aj bubble with im- 


— PP ene neee e 1 


volcanos, and which differ from common volca- 
nos only by the ſhortneſs of the duration of 


vorron's . 
ee cue on en of e 


by a fand bank. This iſland is almoſt round 


and high enough to be perceived at the 
diſtance of ſeven or eight bs. ods in cheat 
weather. | 
It has Aides been Kern ed letter of M. 


| Adrian, French conſul in the iſland of St. Mi- 
chael, dated March, 1722, that the new ifland 


had conſiderably diminiſhed, that it was almoſt 
level with the water, and there was eveay _— 


| pearance it would not laſt long.” 


It is, therefore, by theſe, and a great lm 


ber of other facts of a ſimilar nature, very evi- 


dent that inflammable matters are encloſed in the 
earth under the bottom of the ſea, and that they 
ſometimes cauſe violent exploſions. The places 

where this happens might be termed marine © 


their effects: for the fire having opened itſelf 


a paſſage the water muſt penetrate therein and 


extinguiſh it. The elevation of new iſlands 


muſt conſequently leave a void ſpace which the 
Water would ſhortly occupy, and this new earth, 


” which is only compoſed of matters thrown out 


by 


NATURAL HISTORY, _ 177 


by he marine volcano, muff reſemble that of 
Monti di Cinere and other eminences which 
terreſtrial volcanos have formed. Now as che 
vater ruſhes in, during the violence of the 
. exploſion, and fills the vacancies that it occa- 
ſions, that is clearly the reaſon why theſe 
marine volcanos act leſs frequent than other 
vellaaes, olfbenght A 


_ ſame. 


g These Are or ſub-matine, fires 
are doubtleſs the cauſe of all thoſe ebulitions 
various places, and 'as well as of the water- 
ſpouts we have before - mentioned; they like- 

wiſe produce ſtorms” and earthquakes, which 
are not leſs felt on the ſea than on the land. 
Iſlands formed by theſe ſub- marine volcanos, 


and calcined rocks, and produce, like thoſe 


r 


. Gigs 
face of the water. Pliny tells us that the 


1 huri 
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berech e it deſcended in th water like a 
i I ſhort, the i of pumice flones: 
which travellers affirm are met with in _ 
eee eee of the 
ſea, ſimilar to thoſe we are acquainted with, and 
which differ not in the leaſt from them, neither 


by the matters they caſt out, nor by the violence. 


of the exploſion, but ſolely by the rarity, and 
From hence we may fairly infer that the bottom. 
of. A ar fenen 


of the earth. 


We N Mm 
e eee, both are found at the 
ſummit of mountains. The iſlands of Azores 

and thoſe of the Archipelago are only peaks. 

of mountains, ſome of which riſe. above the: 


water and others are, underneath... By the 


account of the new iſlands among the. Azores 
we ſee that the part from whence the ſmoke 
iſſued was only 15 fathoms under water, which, 
compared with the common depth of the ocean, 
proves that even: this part is the ſummit of a 
n much * be ſaid of the 


» s ; P. 
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new iſland near Santorini, which could not be 
any great depth, fince oyſters were found at- 
tached to the rocks which roſe above the 
water. It appears alſo that marine-volcanos 
| have, like thoſe of the land, ſubterraneous 
communications, ſince the ſummit of the vol- 
cano of St. George, in the iſland Peak, ſunk at 
the time the new iſland among the Azores 
aroſe. It muſt alſo be obſer ved, that theſe 
new iſlands never appear but near the old ones, 
and that we have no example of new iſlands in 
the high ſeas; we muſt therefore look on them 
as a continuation of the adjacent iſlands; and 
vrhen ancient iſlands have volcanos it is not 
aſtoniſhing that the ground adjacent ſhould 
contain matters proper to form them, and 
which inflame, either by fe alone, 
B e. . 
I lands ee e ee ee 
* but few, but there are an in- 
earth, which the rivers, or the ſea, tranſport 
into different places. At the mouth of rivers 
_ earth and ſand accumulate in ſuch quantities as 
to form iſlands of a moderate extent. The 
ſea, retiring from certain coaſts, leaves the 
e parts of the bottom naked, which 
4853 . . form 
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which are ſcarcely to be diſtinguiſhe 
2s has been — has produced 333 
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n 
by extending itſelf on certain ſhores, covers 


the loweſt parts, and leaves the higheſt, which 
appear as ſo many iſlands; and thus it is we 
may account for there being ſo few iſlands in 


an“, 


continents. 
Water and fon wh natures. appear i 
anne aher 


effects, independent of the particular produc- _ 


tions of theſe two elements, ſome of which 
bear ſo ſtriking a ClieMmDbi: 
for each other, as glaſs and cryſtal, natural and 


fictitious antimony, &c. There are in nature 


an infinity of great effects produced. —_— 


while others owe their 


7-59 — OP Pee ae 
or none in plains: there are many in the Archi- 


pelago, and in other iflands, | becauſe they are 
in general only the tops of mountains: caverns 
are formed like precipices, 2 the ſinking of 


rocks 


ce as to be miſtaken 
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for to make a cavern form a precipice, or abyſs, 
are ſhaken and diſlodged by time or earthquakes. | 
Caverns may be" produced by the fame cauſes 


8 Panic dete Trend i ot com ” 
ſderable as it is ** it is the unn 
ab fs in heit of Benigus- 
Leval, in the kingdom Fez. In the county 
of Derby, i in England, there is a very conſider- 
able cavern, much larger than the famous'ca- 

vern of Beauman, near the Black Foreft in 

| Brunſwick. I have been informed by a perſon 


| as reſpectable for his merit as his name, Lord 


Morton, that this large cavern, called the 


Devil's Hole, at firſt preſents a very confider- 


able opening, larger than any church: door; 
that N this nn a en flows; 
| that 


r 
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comes ſo low, that perſons, who are defirous of 
continuing their road, are obliged to lie flat in 


a boat, and be 'puſhed through this narrow 
paſſage,” where the water almoſt touches the 


roof; but after having paſſed this part of the 


vault, the arch riſes to a conſiderable height, 
and continues ſo for ſome diſtance, when it ſinks 


the cavern ends. The ſource of the ri = 


which iſſues from it, 107 eti Des encreaſes CON- 


ſiderably: it tranſports and heaps up a great 
quantity of ſand in one part of the cavern, which 


is formed like a dino tons 


different from that of the principal cavern. 


In Carniola, near Potpechio, is a very ſpacious 


cavern, in which is a large lake. Near Adel- 


ſperg is a cavern in which we may travel two 


German wiles, and where very deep precipices 


are to be met with v. There are alſo large 
caverns and beautiful grottos under the moun- 


- tains of Mendip, in Wales; mines of lead are 
found near theſe caverns, and whole oaks at 


fifteen fathoms depth. In the county of Glou - 
ceſter, there is a very large cavern called Pen 


n. at the bottom- of which there is 


thirty 


. See AR. ervd, Lips anno al page 5. 


* 


1 


found. 


The Devil's Hole, and e 
| whence iſſue large ſprings or rivulets, have 


plainly therefore been formed by the water, and 
their origin cannot be conlidered as the eff 
either of earthquakes or volcanos. 


ene eee eee eee 


verns known, is that of Antiparos, a deſcription 


of which is given by M. de Tournefort. We 


enter a ruſtic cavern about thirty feet broad, 


divided by ſome natural pillars ; between two of 
Which, on the right, the ground is on a gentle 


about twenty feet; this is the paſſage to the 


grotto, or internal cavern, which is very dark, 
and cannot be entered without ſtooping and the 


aſſiſtance of torches. We then deſcend an hor- 
rible precipice by the aſſiſtance of a rope, faſ- 
tened at the entrance, into another ſtill more 
frightful, the borders of which are very ſlip- 
pery, with dark abyſſes on the left. By the 
aſſiſtance of a ladder we paſs a derpen 


rock, and then continue to go through em 

| ſomewhat leſs dangerous: but when we think 
ourſelves in a ſafe path, we are ſtopped ſhort by 
2 tremendous obſtruction, and are obliged 
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our back, the length of a large rock, and then de- 
the celebrated grotto. It is computed to be 
three hundred fathoms deep from the ſurface of 
the earth, appears to be forty fathoms high by 
fifty broad. It is filled with large beautiful 
ſtalactites of various forms, as well from the 
roof of the vault as on the bottom . Wa. 

eee ee (the Achaia 
mountain which: was formerly famous for the 
rere : me e 


The —— — - 
are cavernous ; the iſlands of the Indian ocean, 


* a — from Paris to ä eee | 
copious deſcription of this aſtoniſhing phenomenon· | 
big See Gordon's N 2733, Page 179. 
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ſupported Sg vaults 7 cavities. The land 


are in many parts hollow and cavernous;. becauſe 
theſe iſlands are, as we have obſerved, only 
_ points of mountains where conſiderable ebuli- 
tions are made, either by the action of volcanos, 
of the water, of froſts, or other injuries of the 
weather. In the Cordeliers, where there are 
many volcanos, and where earthquakes are fre- 
ql tae-an-adce pins 
verns. 
The es böte es the Iſland of Candia; 
jewel treats. M. de Tourne- 
3 erer. and moſt re en is 
. ids) Lea eee ; 
ens, eee, for a —_ 
by the hands of men. We know of quarries of 


ace; ” 


ſtricht, where it is ſaid 50,000 men may conceal 
themſelves, and which is ſupported by upwards 
of 1000 . e feet 5 5 4 and the 
vol. 1c 67 10G” - earth 
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earth and rock above i is more than d menty-five 
. fathoms thick“. 33 | 
- "The falt mines in Poland form Mill greater 
excavacations than the above. There are ge- 
| nerally vaſt quarries near large towns. But we 
cannot proceed farther in particulars : beſides, 
the labour of man however great, will ever hold 
but a ſmall place in the hiſtory of nature. 
Volcanos and waters which produce caverns 
internally, form alſo external clefts, precipices 
and abyſſes. At Cajeta, in Italy, there is a 
mountain which had formerly been ſeparated by 
an earthquake, in a manner ſo as to appear as 
if the diviſion was made by the hands of men. 
Me have already ſpoken of the diviſions in the 
iſland of Machian, of the abyſs of mount Azarat, 
of the gap in the Cordeliers, and that of Ther- 
in the mountain of Troglodytes, in Arabia, 
which nature only ſketched out, and which Vic- 
tor Amadaeus cauſed to be finiſhed. Water, as 
well as ſubterraneous fires, produce conſiderable 
ſinking of the earth, fall of rocks, and overthrow 
mountains; of which we can ns: my yo 
4 In he month of Jan 1714, a part of the 


.» See e Abi Pkil, rand, rol, 1, e 33 N 
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mountain of Diableret, in Valois, fell ſuddenly 
and ſome time after, the ſky being ſerene, it ap- 
peared to have taken a conical figure. - Fifty 
three huts belonging to the boors were deſtroy- 
ed, together with ſeveral people and a great many 
ceuattle; covering a ſquare league with the ruin 
it occaſioned, A profound darkneſs was cauſed 

by the duſt; the heaps of ſtones thrown together 
were above thirty perches in height, ſtopped the 
currents of the water, and formed new and very 
deep lakes. In all this there was not the leaſt 
trace of bitumen, ſulphur, lime, nor conſequent- 
ly any ſubterraneous fire, and apparently the 
baſe of this great rock was my and reduced 

to:dult®.”” 

We have a e example of tha 
ſinkings near Folkſtone, in the county of 
Kent; the hills in its environs ſunk gradually 
by an inſenſible motion, and without any 
earthquake. Theſe hills internally are rocks 
and chalk, and, by their ſinking, they have 
thrownintothe ſea rocks and earths which were 
adjacent to it. The relation of this fact may 
be ſeen in the Abridgement of the Philoſo- 

phical Tranſactions, vol. vi. page 2 30 3, | 
WRISTS |, In 

* * Hiſtoire a I Academie des Sciences, anno 1715, p. 4. 
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In 1618, the town of Pleurs, in Valtelins, 
was buried under the rocks, at the bottom of 
which it was ſituated. In 1678 there was a 
great inundation in Gaſcony, cauſed by the 
fnking of foe pieces of one of the Pyrenees, 
"forced the water to ſpring forth that 


ſe mountains. In 1680 there happened a 
3 a 
mountain into caverns filled with water. We 
eee a elfects. 
eee eee : 
by degrees, the ſand and earth over which they 
paſs, conſequently may in time deſtroy the bed 
of earth on which the mountain reſts; and 
this bed of earth being more deficient on one 
ſide than on the other, the mountain of courſe 
muſt be overthrown; but if this baſe is worn 
. ͤ wil cd: hd 
not be overthrown. © 25 

Hlavuing remarked en dhe fu ingt and-other 
changes on the earth, occaſioned by what may 
be called the accidents of nature, we ought 
not to pals over the perpendicular clefts found 
throughout the ſtrata of the earth: theſe clefts 

CECE 
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are perceptible not only in rocks and quarries 
of marble and ſtone, but alſo in clays and 


earths of every kind, which have never been 


removed. I call them perpendicular 8 


becauſe, like the horizontal ſtrata, they are 
oblique, by accident only. Woodward and 
Ray ſpeak of theſe clefts, but in a confuſed 
manner; and they do not term them perpen- 
dicular clefts becauſe they thought they might 
be indifferently oblique or perpendicular. No 
author has explained the origin of them, al- 
though it is apparent that they have been pro- 
duced, as we obſerved in a preceding article, 
by the dryneſs of the matters which compoſe 
horizontal beds. In whatſoever manner this 


P drying happens it muſt have produced perpen- 


dicular clefts, for the matters which compoſe 
the ſtrata could not have diminiſhed in fize 
without ſplitting in a perpendicular direction 
to theſe ſtrata. I comprehend under this name 
of perpendicular clefts all natural ſeparations 
of rocks, as well as thoſe which may have 
been occaſioned by any con vulſive accident. 
When ſome conſiderable motion happens to 
maſſes of rocks theſe clefts are ſometimes 
found obliquely placed, but this is becauſe the 
mat is of itſelf oblique, and with a little at- 
tention 
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tention it is A eaſy to a theſe 


_ . clefts are in general perpendicular to the hori- 
Zontal ſtrata, particularly in quarries of * 
lime, ſtones, and all large chains of rocks. 
Mountains internally are principally com- 
poſed of ſtone and rocks in parallel beds: be- 
tween the horizontal beds ſmall ſtrata of a 
ſofter matter than ſtone is found, and the per- 
pendicular clefts are filled with ſand, cryſtals, 
minerals, metals, &c. theſe laſt matters are of a 
more modern formation than the horizontal beds 
in which we find ſea-ſhells. The rains have 
by degrees looſened the ſand and the earth on 
the upper parts of mountains, and have leſt 
the ſtone and rocks entirely naked, in which 
we readily diſtinguiſh the horizontal ſtrata and 
perpendicular clefts: in plains, on the con- 
trary, the rain · water and floods, having brought | 
a conſiderable quantity of earth, ſand, gravel, | 


and other ſuch matters, have formed a bed of 


tufa, ſoft and diſſoluble ſtone, ſand, gravel, and 2 
earth, mixed with vegetables. Theſe beds con- 


tain no marine ſhells, or at leaſt only frag- 


ments, which have been detached from moun- 


tains, with gravel and earth. We muſt care- 
fully diſtinguiſh theſe new beds from the old, 


. 22 . a great number of entire 
| ſhells 
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5 tells are found placed 1 in their natural fitua- 
| e item! diſpoſi- 
tion of matters in a mountain, compoſed, for 
example, of common ſtones, or calcinable lapi- 
dific matters, we generally find a bed of gravel 

under the vegetable earth, of the nature and 
colour of the ſtone which predominates in 
this ground; and under the gravel we meet 
with ſtone. When the mountain: is divided 
by ſome trench, or deep cut, we. eaſily diſtin- 
guiſh all the ſtrata of which it is compoſed. 
Each horizontal ſtratum is ſeparated by a kind 
of joint, which is likewiſe horizontal, and their 
thickneſs generally increaſe in proportion. as 
they lower from the ſummit of the mountain, 
and are all divided vertically by. perpendicular 
| clefts. In common, the. firſt. ſtratum which is 
met with under the gravel, and even the ſe- 
_ cond, are only thinner than the beds which 


form the baſe of the mountain, but are ſo 


divided by perpendicular clefts that pieces of 

any length are not to be ſeen: they: perfectly 
reſemble the. cracks of ground which is very 
dry, but go not very far, gradually diſappearing 
in proportion as they deſcend, and towards the 
yup there are no great number but where 


. nn 


2092 ene 


they divide the ſtrata in a more regular manner. 
Theſe beds of ſtone, are often many leagues 


in extent without any interruption, we almoſt 


always meet with the ſame kind of ſtone in the 
oppolite mountains, whether divided by a ſmall 
_ pear only in places where the mountain finks 

and becomes level with ſome large plain. Some- 


times between the firſt ſtratum of vegetable 


earth, and that of gravel, marle is found, which 
communicates its colour and other qualities to 
the other two: then the perpendicular cleſts of 
the quarries, which are beneath, are filled with 
this marle, where it acquires an hardneſs in 
appearance equal to that of ſtone, but by ex- 
| omg Roar Rn 
Fee hs ines 8 
1 are ſoft, and thoſe 
near the baſe are hard ; the firſt is commonly 
white, of ſo fine a grain as ſcarcely to be per- 
ceived; it becomes more grained and harder in 
proportion as it deſcends, and the loweſt ſtone 
is not only harder than that of the upper, but 
it is alſo cloſer, more compact and heavier ; its 
grain is ſine and gloſſy, n and 
eee as flint. 


» 4 


1 he 
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The interior part of a mountain is therefore 
ck of different beds of ſtone, the upper 
of which are of ſoft ſtone and the lower of 
hard, and much broader at the bottom than at 
the top; which indeed almoſt neceſſarily follows, 
for, as they become ſo much the harder as they 
deſcend, it may be fairly ſuppoſed that the cur- 
rents and other motions of the water which have 
 hollowed the vallies and given a ſhape to the 

turnings of a mountain, will have laterally 

worked on the matters of which the mountain 
is compoſed, and have worn them away in pro- 
portion as they were hard or ſoft, Now the 
upper ſtrata being the ſofteſt, it will naturally 
have ſuffered the greateſt diminution. This is 
one of the cauſes to which the inclination of 
mountains may be attributed, and this inclina- 


tion will be {till leſs ſteep in proportion as the 
| earth and gravel have been waſhed away by the 


rain, and for theſe reaſons it is, that hills and 
mountains, compoſed of calcinable matters, have 


an inclination much leſs than thoſe compoſed. of 
live rock and flint in large maſſes; the laſt in 


general are of conſiderable heights and nearly 
perpendicular, becauſe, i in theſe maſſes of vi- 
trifible matters, the upper beds, as well as the 
vox. . C " lower, 


: - - 5 7 9 
3 - J * 1 * * 8 * 
85 » 4 77 BUFF( YN £4" $2 
9 4 *# N 8 2 
1 | 2 a ; 
” . 


aden the ain of the waters. 
| Whenon thetop ef a bil, whoſe ſummit i 
Kat, and of a pretty large extent, we meet with 
bard ſtone direAly under the ſtratum of vegeta- 
ble earth, we muſt remark, that what appears 
to be the ſummit, is not ſo in fact, but only the 


ntinuation of ſome higher hill; whoſe upper 3 
rata are ſoft ſtone and the SOT; e 1 


meet with again at the top of the firſt hill. 
On the ſummit of mountains which are not 
furmounted by any conſiderable height it is ge- 
nerally only ſoft ſtone, and we muſt dig very 
deep to meet with hard. Banks of marble are 
 tallic earths which the rain introduces into the 
ſtrata by filtration, and poſſibly in every coun- 
try where there is ſtone, marble would be found 
if dug for to aſufficient depth; Quoto enim loc 
non ſuum marmor invenitur ſays Pliny; In 
fact it is a much more common ſtone than it is 
thought to be, and differs from other ſtones 
only by the fineneſs of its grain, which renders. 
it more — B of a brilliant 
f TY poliſh; 
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pcliſh; and from which quality it took its de- 
nomination from the ancients. 

The perpendicular fiſſures „ 
ries are often filled and incruſted with concre- 
tions, which are ſometimes as tranſparent as 
Chryſtal, of a regular figure, ſometimes opaque: 
the water flows through the perpendicular clefts 

zenetrates even the compact texture of the 
flone ; the ſtones which are porous, imbibe ſo 
great: a quantity.of water, that the froſt ſplits 
and divides them. The rain byfiltrating through 
the beds of marle, ſtone, and marble, load 
| themſelves with every matter they can take up 

_ or diſſolve. Theſe waters at firſt run along the 
perpendicular cleſts, afterwards penetrate the 


Li beds of ſtone, and depoſite between the hori- 


 zontal joints, as well as in the perpendicular 
clofts, the matters they have brought with them, 
and form theſe different congelations according 
to the nature of the matters they have depoſited : 
for example, when the water filters through 
; marle, chalk, or ſoft ſtone, the matters which 


ey depoſit are a very pure and fine male, 


which generally enters in the perpendicular cleft 

7 of the rocks under the form of a porous, ſoft, 
e commonly very White and 1 
- C e 
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which naturaliſts have called 16 e lunar, or a. 
Aulla Sari. ; 5 


When theſe ſtreams of water, loaded with la- 
pidific matter, flow through the horizontal 


Joints of ſoft tone or chalk, this matter attaches | 


itſelf to the ſurface of the blocks of ſtone, and 
forms white, ſcaly, light, and ſpongy cruſt; 
which ſome authors have named Mineral Agaric, 15 
from its reſemblance to Vegetable Agaric: but if 
the ſtrata are of common hard ſtone, proper to 
make good lime, the filter being then more cloſe, 
the water will iſſue from it loaded with lapidific 


matter, more pure and homogeneous, and whoſe 


molecules uniting. more intimately,” will form 
nearly concretions of the hardneſs of ſtone, . 
with a little tranſparency, and we ſhall find « on 


the ſurfaces of the blocks in theſe quarries, 


ſtony incruſtations variouſly diſpoſed, Which 
entirely fill up the horizontal joints. 

In grottos and cavities of rocks, which may 
be looked upon as the baſons of perpendicular 
Clefts, the diverted direction of the ſtreams of 
water, give different forms to the concretion 
which reſult therefrom. They in general have 
the appearance of a cone attached to the top of 


the 2 ag 9 ng 15 more 9 be 


25 WF; is | Con- 
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conſidered as hollow and whitecylinders, formed 
| by a concentrical ſurface; theſe congelations 


ſometimes deſcend, by drops, to the bot- 
tom, and form pillars, and a thouſand other 
figures, as uncouth and ridiculous as the names 


which naturaliſts have been pleaſed to give them, 
ſuch as, Stalactites, Stelegmites, Offercollae, &c - 


When theſe concretic juices iſſue imme- 
diately from marble and hard ftone, the la- 


pidific matter conveyed by the water being ra- 


ther diſſolved than looſened, the ſmall conſti- 


tyent parts. take a regular figure, and form co- 


| lumns, terminated by triangular points, which 


are tranſparent and conſiſt of oblique ſtrata ; this 


ſparent and colourleſs, but when the ſtone or 


- marble, from whence it iſſues, contains metallic _ 

parts, this ſpar is as hard as ſtone; it diſſolves, 
| like ſtone, by acid ſpirits, and calcines with the 
fame heat; therefore we cannot doubt that it is 


real ſtone, and perfectly homogeneous. It might 
even be faid that it is a pure and elementary 
ſtone, under its proper and ſpecific form. 


Moſt naturaliſts. nevertheleſs look on this 
eee e ſubſtance, exiſting independ- | 
ent of ſtone; it is the lapidific or chryſtalline 1 
185 ee nn, not only binde i 

the 
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1 ſtone, but even thoſe of 


flint. Tbis juice, ſay they, conſtantly aug- 
ments the denſity of ſtones by reiterated filtra- | 


tions, and at length converts them into real 


flint. When this juice is fixed in ſpar, it con- 
tinues to receive ſtill more pure juices, which 
increaſe its denſity and hardneſs, ſo that this mat- 
ter ſucceſſively becomes glaſs, then en 
and at laſt a perfect diamond. mw 
4 eee whe, in vi 55. | 
| | line juice form only ſtone, and 
others nothing but flint? Will they ſay, 
hat the two ſoils are not of a like age, and 
that this, juice has not had time to circulate and 
complete the end of its natural action? This 
this juice proceed? If it produces ſtone and 
ints, what is it that produces this juice? It is 
pparent that it has no exiſtence independent of 
theſe matters, which of themſelves can give to 
the water that penetrates them a petrifying | 
_ quaiity, always relative to their native and 1pe- 
cific character: inſomuch that when it filtrates 
through ſtones it forms ſpar, and when it iſſues 
from flints, chryſtal ; and there are as many dif- 
ferent kinds of this juice, as matters from which 
this 
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this idea.” The waters which filtrate through 
ſtone quatries, generally form ſoft and calcinable 
matters like the ſtones themſelves ; on the con- 
trary, thoſe which ſpring from rock and flint 
form hard and vitrifiable congelations, which have 
all the other properties of flint, as the firſt have 
all thoſe of ſtone ; ſo the waters which have pe- 


netrtated the beds of mineral and metallic ſub- 


| ſtances, produce pyrites, marcaſites, and grains. 

Me have obſerved, that we miglit divide all 

matters into two great claſſes, vitrifiable and 

calcinable; clay and flint, marle and ſtone, 

may be looked upon as the two extremes of | 
each of theſe claſſes, the intervals of which are 
filled with an almoſt infinite variety of the inixt 
matters that have always one or other of theſe - 
ſubſtances for their baſis. 

The ſubſtances. of the firſt claſs can never 
acquire-the nature and properties of the other. 
of flint, as potters earth is from marle; no 
them quit the combinations peculiar to their na- 

ture: the country which produces ſtone and 

marble will remain to do ſo as certainly as thoſe 
wherein there is only flint and granate will ne- 
ver have either ſtone or marble. 
N | Is 


ads. 
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If we obſerve the order and Attribution ef 
matters in a hill compoſed of vitrifiable matters, 
we ſhall commonly find, under the firſt bed of 
vegetable earth, a bed of clay, a vitrifiable 
matter, analogous to flint, and which, as I have 
obſerved, is only a decompoſed vitrifiable ſand : 
this bed of argilaceous earth or ſand anſwers to 
a bed of gravel met with in hills compoſed of 
calcinable matters: beneath which we meet 
with ſome beds of free-ſtone ſcarcely ever more 
than fix inches thick and divided into ſmall 
pieces by perpendicular clefts. Under theſe beds 
are many others of the ſame matters, and alſo 
beds of vitrifiable ſand, the free-ſtone becomes 
| harder and its blocks encreaſe in ſize in propor- 

tion as we deſcend; underneath theſe we find a 

very hard matter which I have called live rock, 
or flint in large maſſes, which is ſo hard as to 
reſiſt the file, graver, and acid ſpirits, more than 
vitrifiable ſand, and even powdered glaſs, on 
which aqua-fortis ſeems to have ſome effect. If 
ſtruck by another hard body it emits ſparks, and 
exhales a very penetrating ſmell of ſulphur. 
This maſſy flint, as I have termed it, is generally 

found with beds of clay, earth, coals, and vi- 

 trifiable ſand, anſwers to the ſtrata of hard ſtone 


; nen e 
trifiable ſands, clays, and earths, become, im- 
pregnated with the fine and moſt homogeneous 


ü parts al hate matters, and forms many different 


, uenccoring 


ters wine it- contains. | Rock chryſtal, all 
3 may be ee as ſtalactites o, 
this kind. * ſmall urea whoſe rus 
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_ claſs; and theſe concretions, produced by flints, 
are almoſt all hard and precious ſtones ; -whereas 

calc: N fall inaters of 


hs a well as in thoſe of marble and bard 
ſtone, they are ſometimes even. larger there, 
which proves that matter is fill dryer than 

ſtone: Hills, whether of calcinable or vitriſi- 
able matters, are ee | by clay or vitrifiable 
fand ; theſe are the common and general mat= 
ters of which the globe is 5 and which 
1 look on as the lighteſt parts, or the ſcoria of 
vitrified matter, with which it is internally filled; 
mus all mountains, or plains, have argilaceous 
earth or ſand for their common foundation. For 
example, we ſee that, in the pits at Amſterdam 

and Marly la Ville, vitrifiable ſand was below | 
—m— other ſtratum. 

In moſt naked cini it is is obſervable, that Fa 
daes of the perpendicular clefts, whether broad 
or narrow, correſpond as exactly as thoſe of a 
Arabia, which are almoſt compoſed of granate, 
ſdmeſe perpendicular ſeparations, are very fre- 
”U and R thirty 
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yar Arid yet the ridges exaily correſpond and 
. leave a deep cavity between them#. - It is very 
common to find, in per ular clefts, - ſhells 
broken in half, and each piece remaining faſtened 
to the ſtone on the oppoſite fide : which proves 
' theſe ſhells were placed een en and | 
before the cleft was made f. 

In ſome matters the ee Sata are 
very wide, as in the quarries quoted by Shaw, 
which, perhaps, is the reaſon that they are not 
ſo frequently met with. In the quarries of 
Aint and granate, the ſtone may be cut out in 
very large pieces without the ſmalleſt incon- 
veniency, as the obeliſks and pillars ſeen at 
Rome, which are upwards of ſixty, eighty, an - 
hundred, or one hundred and fifty feet long. It 

appears that theſe large pillars were raiſed from 
te quarry, and that they are to be had of any 
required thickneſs, as well as ſome ſpecies of 
free · ſtone. There are other matters where 
theſe perpendicular ſtrata are very narrow; as 
in clay, marle, and chalk, and they are wider 


= in marble and moſt hard ſtones. © Some are 


imperceptible from being filled with .a matter 
e Ser memes that of the'ſtone itſelf, which 
ö eee 


* See Shaw's Travels, vol. 2. PTY IN. 
43 e page 298, LEE | 
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theſe hairs croſs the blocks entirely, and. 
y becauſe their 
— theſe kind of clefis are 


are 3 ee 
fderable . in the quarries of 1 
this proceeds from theſe rocks often 
on lefs ſolid baſes than marble or calcin- 


There are many 
in moſt quarries 
form of cubes and 
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permits the rocks to fink « one on the other, par- 
ticularly in places that formerly have been 
worked, which has occaſioned a great 

of dels and interna berween the blocks; and 
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e ma may obſerve, in every country where ſand 
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0 plains, from whence the rivers convey 


a part of them into the ſea. Plains therefore 


are ſucceſſively filled and, by degrees, raiſed 
higher, while mountains daily diminiſh. - Jo- 
ſeph Blancanus relates various facts on this 


ſubject, which were of public notoriety in his 


time, and which prove that mountains have 
been conſiderably lowered. In the county of 


Derby, in England, the ſteeple of the village 


Craich, was not viſible in 1572 from a cer- 
tain mountain, on account of- the height of 


another which intervened; in eighty or an 
every part of the church became viſible from 


that very ſpot. Doctor Plot gives a ſimilar 


example of a mountain between Sibbertoft and 
Aſhby in Northamptonſhire. The rain waters 


not only carry with them the lighteſt parts 
of che mountains, as earth, gravel, and ſmall 
ſtones, but even undermine and roll down 


large rocks, which conſiderably diminiſh” the 


height of them. The mountains of Wales 
are very ſteep and high, and the fragments of 
[theſe : ocks are to be ſeen in large pieces at their 


met with in yallies are the works of froſts and 


' 4: a 3 Tk ” Y 5 3 
water. It is not mountair 
8 © hs 4 : , 

3 5 Alone 


ef Lad ad Sach 
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one which the win cauſes to-finks for they 


| hogs * into the vallies. In a valley 
in Nant-phrancon, in 1685, a part of a large 


rock, which reſted on a narrow baſe, having 
been undermined by the - waters, fell, and 
broke in many pieces, the largeſt of which, in 


| deſcending, tore up a conſiderable trench in 
the plain, and croſſed a ſmall river, on the other 
fide of which it ſtopped.¶ It is to ſimilar acci· 
dents we muſt attribute the origin of all the _ 

large ſtones found adjacent to the mountains; 


We muſt recollet, as before obſerved, that 


theſe large ſtones, ſcattered abroad, are more. 


common in countries whoſe mountains are 


compoſed of ſand and free-ſtone, than in thoſe 


where their compoſition is marble and clay, 


becauſe ſand is a len amm than 
De * - 5 8 
- give an 18 by the yay; of earth 

which the rain detaches from. pit 


carries into the vallies, we ſhall quote a cir- 


cumſtance related by Dr. Plot; he ſays, in his 
Natural Hiſtory of Staffordſhire, that 18 feet 
deep in the earth, a great number of pieces 


of money had been found, coined in the reign 
of Edward IV. two hundred years before his 
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the top of mountains by the waters, 


time, eee 
which is marſhy, has increaſed above a foot in 
* an inch 2 
clots ſome "trees burke. ſeventeen feet deep 
from the ſurface under which medals of Julius 
Cæſar were found; ſo the earth, brought from | 


„ eee en dk the” g __ 
phins. nk, 5 
Fan bed aud, el EY which the 
from mountains convey into plains 
Ming ſtrata; which muſt not be confounded | 
with the antient and original ſtrata of the 


globe. In the former claſs muſt be placed; 


thoſe of ſoft ſtone, gravel, and ſand; the grains 
of "which are waſhed: and rounded; to theſe 


my be added; the ſtrata of ſtones which are 
formed by a kind of incruſtation; neither 
«which owe their origin to the motion or 


/ of the ſea. In theſe ſtrata of ſoſt 


and imperſect ſtones are found an infinity of 


es, leaves, land and river ſhells, and 
mall bones of terreſtrial animals, but never 
ſea ſhells, or other marine productions; wle 
evidently proves, together with their want 


8 that these ſtrata are formed on the 


— 


n | | g | ſurface 
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which contain ſhells, and were originally 
formed by the ſea, All theſe modern ftones 
appear to be hard and ſolid when they are firſt 
| hewn out, but when expoſed to the weather, 
the air and rain preſently diſſolve them; their 
| ſubſtance is ſo different from true ſtone, that 
when reduced into minute parts, to make ſand 
of them, they are converted into a kind of earth 
or clay. Stalactites, and other ſtony con- 
cretions, which Tournefort took for vegetated 
marble, are not real ſtones, no more than thoſe 
formed by incruſtations. We have already 
| ſhewn that tufa is not of ancient formation and 
muſt not be ranked in the claſs of ſtones. 
Tufa is an imperfe& matter, differing from 
ſtone or earth, but which derives its origin 
from both by the means of rain water, as in- 
cruſtations derive theirs from the depoſit of the 
water of certain ſprings; therefore the ſtrata 
of theſe matters are not ancient, nor been 
formed like the reſt, by the ſediments of the 
have been produced by the ſucceflive. aſſem- 
blage of leaves and other periſhable vegetables, 
and which are only preſerved 175 a bitumous 
vol, i. Ee lk Jelic a +l 
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ater win. the ſtone is pierced to the 


animals, and land and river ſhells, as may be 
ſeen in the meadows, near Aſhby, in the 


county of Northampton, where a great number 
of ſnail ſhells, plants, herbs; and many river 
ſhells are found all in good preſervation, ſome 
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water which runs en de furice of the art 


ary B | 2 
bay and flow ed ue clfs of rocks 


of hills, is, becauſe all elevations are generally 
dompoſed of ſtone and rocks, therefore to find 
water we muſt dig through the rock till we 
come to clay, or firm earth, on which theſe 


rocks ſtand, and we fball not meet with, any | 


- when che | thickneſs of the rock, 
"which muſt be pierced, is very conſiderable, as 
8 nountains, age often. up- 


wits 70 tee Philoopica Trak, Abe 1 11. ben. TY 


meet wh any eee — an 
the contrary, many vegetables, bones of land 
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: wards of 1000 feet in height, it is impoſſible 
| e caps ate ous to have any | 
There are even large parts of land 
ne 3 OO 
Petrea, which is a deſert where no rain ever 
falls, where the ſcorching - fand covers the 
whole ſurface of the earth, here there is 
ſcarcely any vegetable ſoil, where the few Ss 

| plants. found are ſickly, and where ſprings 
and wells are ſo very ſcarce that only five are 
reckoned between Cairo and Mount Sinai, and 
the water of them is ſalt and bitter. _ 
"When the watgre on the fartice.cannot find 
ent: © Sour thee Tn patina. The 
moſt famous marſhes in Europe are thoſe of 
Muſcovy, at the | ſource of the Tanais; and 
thoſe of Savolaxia and Enaſak; in Finland; | 
| there are alſo ſome in Holland, Weſtphalia, 
and other low countries: in Aſia are the 
the marſhes of the Euphrates, of Tartary, and 
of the Palus Meotis; nevertheleſs there are 
fewer of them in Aſia and Africa than in 
Europe; but America may be faid to be but 
one continued marſh throughout all its plains, 
which is a greater proof of the modern date 


of the country, and of the ſmall number of 


inhabitants than of their want of induſtry. 
Eez BY There 


1 


+ dure 


There are very great 3 in England, 
eſpecially near the ſea i in Lincolnſhire, which 
bas loſt much ground on one fide and gained ! 
it on the other. In the ancient ground a great 
number of trees are found buried below the 
new ground, which has been depoſited there 
by the water. The fame alſo are met with in 
Scotland, particularly at the mouth of the river 
| Neſs. Near Bruges, in Flanders, in digging 
to the depth of 40'or 50 feet, a great quantity 
of trees were found, as cloſe to each other as 
in a foreſt: the trunks, branches, and leaves, 
were ſo well preſerved that the different kinds 
were eaſily diſtinguiſhed. About 500 years 
- fince, the land where theſe trees were found 
was covered by the ſea, and before that time 
there is no trace or tradition that it ever exiſt- 
ed; nevertheleſs it muſt have been fo, when 
| thele trees ſtood and vegetated; therefore this + 
ground, which formerly was covered with 
wood, has been overwhelmed by the ſea, the 
waters of which has, by degrees, depoſited 
there between 40 and 50 feet of earth upon 
the former ſurface, and then retired. A num- 
ber of ſubterraneous trees have been alſo found 
*at Youle, in Yorkſhire, 12 miles below the 
town, near the ww 2 there are fome 
large 
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large enough for building; and it is ſaid, per- 
| haps improperly, that this wood is as durable 
as oak; The people cut them into long thin 
lips, and ſell them in the neighbouring towns, 
| where they are uſed for lighting of pipes. All 
theſe trees appear broken, and the trunks are 
ſeparated from the roots as if they had fuſfered 
the violence of a hurricane, or an inundation 
This wood greatly reſembles willow, it has the 
fame ſmell when burnt, and*makes charcoal 


Ty exactly like it“. In the Iſle of Man there is 


a marſh fix miles long by three broad, it is 
called Curragh; ſubterraneous trees, like wil- 
lows, are found there, and, although they are 
18 or 20 feet high, they are, nevertheleſs, firm 
on their roots f. Trees are met with in almoſt 
every morals, bog, and marſh, in Somerſet, 
Cheſter, Lancaſter, and Stafford. There are 
ſome places where trees are found under the 
earth, which have been cut, ſawed, ſquared, 


and worked by the labour of man; and even 


wedges and ſaus have likewiſe been found 
by them, Between Birmingham and Bromley, 
in the county of Lincoln, there are lofty hills 
eee e eee, | 
TX » See Philolpphical/Tranfa@ions. No. aasee 
I f See Ray's Diſcourſes, page 232. 5 
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large willow trees, on which the impreſſion of 
the axe is exceedingly plain. Theſe hills, with- 
out doubt, have been formed like downs, by 

accumulation of ſand, which the waters of 
the ſea has brought there and depoſited at dif- 
ferent periods. A great number of theſe ſub- 
terraneous trees are alſo found in the marſhy 
lands of Holland, Frieſland, and near Gro- 
man, from whence. che aut which they 


{i.e FORE * Cad ow 
eee firs, aſpins, beach, yew 
| ah, hawthorn, &c. In the fens of Lincoln, 
long the river Ouſe, and in Hatfield-Chace, in 
the county of York, theſe trees are as ſtraight 
Ae fee them in @ forefs._. The oaks are very 
hard and uſed in buildings; they are ſaid to laſt | 

2 long time, but which I muſt doubt, as all 

trees that are dug out of the earth, at leaſt al! 

loſe, in drying, all the ſolidity which they ap- 
peared to have at firſt, The aſh is tender, 
and ſoon crumbles to duſt, There are many 
ſawed by men, and the hatchets, ſometimes 


PR nn On 3 the knives 
e, 
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; anciently uſed in ſacrifices. Beſides trees, nuts, 


acorns, &c. are met with in great quantities, in 


many other fenny parts of England and Ireland 
| nm 


N and Italy*, 


In the city ee eee 
whatever part of the earth is dug, to the depth ' 
olf ſixty-three feet, and then bore1 five. more 


Fgreat force, that the well is filled inſtantly; and 
this water continues always the fame, neither 


What it is more remarkable in this n 
yrhen we reach the depth of fourtec 
find the ruins of an apap eG on. e. 
ſtreets, houſes, different pieces of moſaic work, 
Kc. After this is a very ſolid ground, which 
appear to have never been ſtirred; yet below it 


we find a moiſt earth mixed with vegetables; 
aud at twenty-ſix feet entire trees, as filberds 


with nuts thereon, and a great quantity of 
branches and leaves. At twenty-eight fect is a 
ſtratum of chalk mixed with ſhells, and this 


bed is eleven feet in thickneſs ; after this we 


| again meet with vegetables; and ſo on alterna- 
5 eie 

„ ee TranſaQions Philofohica Abridgs Vol. W. 
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—— anon 


there is a bed of fand mixed with gravel and 
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ſhells; like-thoſe formed on the coaſts of the 


Ttalian- ſea; theſe ſucceſſive beds are always 


met with in the ſame order, whereſoever it has 
been dug, and very often the auger meets with 


large trunks of trees, which the workmen 


bore through with much labour. Bones of 
animals, Ons _ and pieces Ds are alſo 


found. Ramazzini, who relates theſe circum- 


ſtances, — that the gulph of Venice for- 
merly extended beyond Modena, and, that by 
the ſediments of rivers in the courſe of time, 
aſſiſted perhaps by the minen of mu an 
this ground has been formed. ET 

+ I ſhall no longer dwell middle edits ah 
Gi EF aden ſtrata, it ſuffices to have 


that they are neither ſo Washer fold as che un- 
_ cient ſtrata which Are Amen waters 
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ARTICLE XX. 


or THE CHANGES OF LAND INTO SEA AND 


| 8EA INTO LAND. 


has d 1 articles 1, vit, 
VIII and 1x, it appears that great and general 
changes have happened to the terreſtrial globe; 
and it is as certairf, from what we have related in 

other articles, that the ſurface of the earth has 
| order, or ſucceſſion, of theſe particular altera- 
tions are not perfectly known, yet we are ac- 
gquainted with the principal cauſes ; we can 
even diſtinguiſh their different effects; and if 
we could collect all the facts, which Natural 
and Civil Hiſtory furniſhes on the ſubject of the 
revolutions which have happened to the ſur- 
vox. II. 3 face 
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face of the earth, we do not doubt but that the 
Theory of the Earth which we have laid down | 
Would receive additional ſupport. 
One of the principal cauſes of theſe altera- 
tions is the motion of the ſea; a motion it has 
endured from the earlieſt ages; for ſince the 
' ſun, moon, earth, waters, air, &c. have exiſted 
from the time of the creation, the effects of the 

| tides, the motion of the ſea from eaſt to weſt, 
as well as that of the winds and currents, muſt 
have been felt for the ſame ſpace; and if even 
ve ſhould ſuppoſe the axis of the globe had 
formerly another inclination, and that the con- 
tinents, as well as the ſea, had another diſpoſi- 
Kon, it does eee of flux and 


aſs els ſane —— — 
of waters, which fill the vaſt ſpace of the ſea, 
is found in ſome part on the globe of the earth, 
for whereverthey had been collected they would 
5 P 
produced ſimilar effects. . 
"-Þ ä ache Teppeſebthatour chininent 
was formerly the bottom of the ſea, there was 
| ſoon no doubt remaining thereon. The de- 
' vaſtations of the ſea, which are every where to 


"Tract; the horizontal fituation/ of the 
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hills and mountains, appear 28 ſo many con- 


vincing proofs ; for by examining the plains, 5 


voallies, and hills, we clearly perceive that the 
ſurface of the earth has been formed by the wa- 


ters. It is equally evident, when we look into 
the interior parts of the earth, that thoſe ſtones _ 


which contain ſea-ſhells, have been formed by the 
ſediments of the waters, ſince the ſhells are found 


filled with the ſame matter as that which ſur- 
rounds: them; and laſtly, by reflecting on the 


correſponding angles of oppoſite hills, we can- 
not doubt that their directions are the works 
of the currents of the ſea. It is true, that ſince 
the earth has been left uncovered, the original 

form of the ſurface has been conſtantly chang _ 
ing; the mountains have diminiſhed in height; 


5 the plains have been elevated; the angles of 
hills become more obtuſe; many matters waſh- 


ed away by floods, or rivers, have taken a 
round ſhape; beds of gravel, ſoft ſtone, &c. 
have been formed; but the eſſential matter is 
ſtill remaining; the ancient form is ſtill appa- 
rent, and I am perſuaded that all the world max 
be convinced by their own inſpection of what 
has been im! on this ſubject; and who 


have 
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| | have 1 nnn VRP? 
merly covered by the waters of the ſea, and that 

it is che currents of the ſea which has given to 

; bee eee ene 
PRE" re 
8 1 as we 

have already obſerved, from eaſt to weſt. It 

alſo appears that the ſea has gained above So0 

the old and new continents: for the proofs of 

ſtraits of Magellan, Frobiſher, of Hudſon, of 

Ceylon, and ms ls the” ſeas eee 


mo a fangs by 8 
waters, which being impelled from eaſt to weſt, 
1 in the fame direction, and 


tion than in any ads: for in theſe ſtraits there 


are high and violent tides, whereas in thoſe 


ſituated on the weſtern coaſts, like that of Gi- 
braltar, Sund, &c. the motion | of che tides'is 5 
0 almoſt inſenſible. r 

The inequalities of the | of de 
change the nn. of che waters motion; 


v 
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425 have been ſucceſſively produced by the 
ſediment of the water, and by matters 
tranſported by the tides or other motions; for 
we do nor conſider the motion of the tides as 
the ſole cauſe of thoſe inequalities, but only as 
the principal and firſt, becauſe it is the moſt 
_ conſtant and acts without interruption; the 
action of the winds is another cauſe; the ac- 
tion of which beginning at the ſurface, extends 
to conſiderable depths, as is plain from the 
matters that are looſened and thrown up by a 
ſtorm, from the bottom of the ſea, and which 
never happens but in tempeſtuous weather. 
We have already mentioned that between the 
tropics, and even ſome degrees beyond them, 
an eaſt wind continually blows; this wind 
vrhich contributes to the general motion of the 
ſea from eaſt to weſt, is as ancient as the flux 
and reflux, ſince it depends on the rarefaction of 
the air, produced by the heat of the ſun. Here 
then are two united cauſes of motion, the greateſt 
of which is near the equator. The firſt, the 
tides which are more ſenſibly felt in ſouthern la- 
titudes : and the ſecond, the eaſt wind which 
blows continually in the ſame climates. ' Theſe 
two cauſes have concurred, ever fince the forma- 
tion ＋ _ __ to — a motion in the 
waters 
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i waters from: eaſt to „ 
more in that part of the globe than in all he 
reſt. It is for this reaſon that the greateſt in- 
equalities of the ſurface of the globe are found 
between the tropics. The part of Africa, com- 
prehended between theſe two circles, is only 
a group of mountains whoſe different chains 
extend for the moſt part from eaſt to weſt, as is 
evident from the direction of the great rivers of 
this part of the world; it is the ſame with thoſe 
parts of Aſia and nme, gene | 
between the tropics. 5 
From the combination: of the an hon. 
of the ſea from eaſt to weſt, with the flux and 
reflux of the currents, and the winds, an in- 
finite number of different effects has reſulted, 
Varenius ſays, it is very probable thatthe gulphs 
and ſtraits have been formed by the reiterated 
efforts of the ocean againſt the land; that the 
Mediterranean ſea, the gulphs of Arabia, Ben- 
gal, and Cambay, have been formed by the 
eruption of the waters, as well as the ſtraits: 
It is the ſame with reſpect to the ſtraits of the 


be met with in the great ſeas, and never a great 


number of iſlands; cloſe to each other; that in 
not above two or three ſmall iſlands are to be 
found towards the middle of it; that in the vaſt 
Atlantic ocean, between Africa and the Brazils, 
| we only find the ſmall iſlands of St. Helena and 
Aſcenſion; but that all iſlands are near the great 
continents, asthoſe of the Archipelago, near the 
continents ot Europe and Aſia, the Canacies, 
near the eaſtern coaft of Aſia; the Antille 
iſlands, cloſe to that of America, and that only 
the Azores lie at any e diſtance in the ſea 
1 be 5 | 
The inhabitants of Ceylon ſay, that their 
i land was ſeparated from the peninſula of India 


by an eruption of the ocean; and this popular 5 | 


tradition is very probable. It is alſo imagined 
the iſland of Sumatra has been ſeparated from 
the continent; and the great number of ſhoals 
and ſand banks are a ſtrong proof of it. The 
Malabars aſſert, that the Maldivian iſlands 
formed a part of the continent of India, and in 
general it may be n n that all the 
2 8 angt - eaſtern 


- "BUFFON's 


rn iſlands have been divided from the con. 
There is pearance * ee the 
| iNand of Great Britain was part of the conti- 
nent, 0 England was joined to Des 
the ſimilarity of the ſtones on the two coaſts, 
and the narrowneſs of this ſtrait ſeem plainly to 
indicate it. By ſuppoſing, ſays Dr. Wallis, 
4 that England formerly communicated with 
| France, by an iſthmus between Dover and Ca- 
lais, it muſt follow that the ſea would be car- 
ried againſt both ſides of it with great voilence 
by the tides twice in every twenty-four hours, 
the German ocean, which is between England 
be ſufficient in time to wear away ſo narrow 
a neck of land, as we have ſuppoſed. The tides 
acting with great violence, not only againſt this 
iſthmus but alſo againſt the coaſts of France and 
England, muſt have waſhed away a great quan- 
tity of ſand, earth, and clay, from every part 
_ againſt which the ſea was forced: but, being ſtopt 
in its n would not depoſite as might 
be ſuppoſed, their ſediments againſt this iſthmus, 
* eranported theminto the i Sets thatnow 
1 | forms 
Sea Vareaius cen, page 203, 217, anc 220, 
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forms Romney Marſh hed ethic tai 
by four broad; for whoſoever has ſeen this plain, 

cannot doubt but that it was formerly co- 
vered with the ſea; as it would be ſtill: over- 
 Howed A 


4 


3 3 e he * os 
| 4. manner againſt this nn and the 
coaſts of r and de e 
1 oy is dim ae mare 

he ground of which, — ey Doe 
with cs ee neee wont On che 
filled up "that large. — "ater the river” 
ing at — ng Canterbury 
* m, Chilham as far as Aſhford.” At this 
3 the ground is much higher than it 
was formerly, ſince at Chatham the bones of 
n Hippopotamus was found- ſeventeen, feet 
deep in the earth wo gr ess: anchor 25 
marine ſhells, 

es very probable the ex may form new 


places, fand, earth, mud, &c. for in the iſland 
of Orkney, which is adjacent to Romney 
rege ———— 


226 vvrrons 
n biring:tinclates: by the river 
Rother; but in leſs than G0 years this ground 
has been conſiderably elevated by quantities 


of earth and mud being brought thither every 
tide, and the channel — 


a8 at that time, es ford over which pool 


tones ths: Pry . 


which extends obliquely from the: coaſt of 
Norfolk to that of Zealand. This bank 
| forms that part where the tides of the Jerman 
e French ſea meet, incethe iſthmus has been 

poſited which are waſhed away from the nates 
nor is it by any means improbable but that i 

counls. of time this bank _ become « an 


There is a great appearance, a 
| a, ankle _ of that aſi. 

cauſed by an earthquake, an eruption of the 

eee n but that * 
” rate of buena Trio vol. 
TOE VV e 


* 
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. the rocks, along theſe coaſts, are alſo nearly 


little breadth of the channel, which in this 
part is not more than twenty-four Engliſl 


miles, and its ſhallowneſs, "comparatively with 
the neighbouring ſea, is another reaſon to 


ſuppoſe that England has been divided from 


France by accident. We may add to theſe 
proofs, that there were formerly wolves and 
bears in this iſland; it is not to be preſumed 
that they could ſwim over, nor that men tranſ- 


ported ſuch deſtructive animals; for in general 


ve find the noxious animals of the continent in 
are ſeparated from them by a great diſtance; 


as the Spaniards remarked Me: ci 5 


Americas. 


In the reign of mauer L King of England; 
a great inundation happened by an eruption of 


the ſea in part of Flanders. In 1446 by a 
; like eruption 10,000 perſons were drowned in 
the” ne e, Dordrecht, and more than 


G g 2 moese 


305 mn. 2 


illand forued/ part of the continent is eridend 
| from de rocks and\coaſts of both being. of 


ankle decker —— the length of 


ens — "__ 
* e nn. 8 v ad r 1 — n kg $e<s > oe _ 
ks 9 1 as „ 94-5 „ ET ENG Sgt — mn : 
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100, ooo * n d in 
| Zealand. In theſe laſt two provinces upwards 
of 300 villages were overflowed; the tops of 
their towers: and ee ue Eee ſeen 
. Fran Miaelet 
land, and Germany, the ſea has retreated in 
many parts. Hubert Thomas relates, in his 
_ deſcription of Liege, that the ſea formerly ſur- 
_ rounded the walls of the city of Tongres, 
which is now more than 35 leagues diſtant 
from it; this he proves by many eligible rea- 
moored, were to be ſeen remaining in the 
walls. We may likewiſe look on as lands de- 
ſerted by the ſea, the fens of Lincoln, in Eng- 


land, Provence, in France, and which has alſo _ 


very conſiderably retreated from the mouth of 
| the. Rhone ſince the year 1665. In Italy a 
conſiderable tract of land has been gained at 
the mouth of the Arno; and Ravenna, for- 
merly a ſea- port, is no longer a maritime town. 
Holland appears to be an entire new country, 


where the ſurface of the earth is almoſt on a 


level with the ſea, although the land is conſi- 
derably elevated by the daily depoſit of mud 
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— earth from the Rhine, Maeſe, &or for it 
was formerly computed that the ground of 
| Holland w, in many places, 80 feet lower 
than the bottom of the ſea 
It is aſſerted, that in the year $60, Am 
nd drove on the coaſt ſo great a quantity 
of ſand that it ſhut up the mouth of the Rhine, 
near the Cat, and that this river inundated the 
Maeſe. In 1421 another inundation ſeparated 
ber of cattle. The dyke of Yflel was broken 
in 1638 by the ice brought down by dhe 


| Rhine, which, having ſhut up the paſſage of 


the water, made an opening of ſome fathoms, 
and a great part of the province was over- 
In 1682 there was a ſimilar inundation in the 
province of Zeland, which deſtroyed upwards 
of 30 villages, and drowned a | conſiderable 
number of people and cattle, from their being 
ſurpriſed by the waters in the. night. It was 

2 fortunate ce por 1 Holland that a 
| ſouth 
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Fr ] 
it was ſo greatly ſwelled that the water was 18 
feet higher wm 3 — of w_ 
ere | 
At Wa e eee et Kent de har- 
bour hs filled up in defiance of every xpen 
caution that was made to prevent it. 
A ſurpriſing number of ſea-ſhells, 4e. ar me: 
= 00% heaped togrter and deen 
On dhe OE —— ſ— 
Wes as for inſtance, the Goodwin Sands, 
which was an eſtate belonging to an Earl of 
that name, but at preſent is no more than 
ſand covered by the waters of the ſea: thus 
TS COP ne the land and 


| tion of the conkls; er n 
On Mount Stella, in Portugal, is a lake in 
Per the wrecks of ſhips have been found, 


dan frm wot ee — | 


2 esse Hiſtorical Vers of Europe, bu v. page 70. q 
:: +-See Abridg. Philoſophical: Tranſ. vol. xv. * 
3 * — * page 149. | 
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e Metamorphoſes, ape, thut 
in the year 1460 a ſhip, with e was 
found in a mine of the Alps. 
It is not in Europe alone 3 
theſe viciſſitudes of land into ſea and ſea into 
land, other parts of the world might furniſly 
more TT and in a th ray fea * 
a e vids tiny city and the 
it is only a trifling town, meanly built, and but 
thinly inhabited: the ſea, which for a century 
has gained greatly on this coaſt, bas over- 
flowed the greateſt part of the old city, with a 
beautiful fortreſs of ſtone which was therein. 
| Vellels at preſent moor on their ruins, and the 


and on which ſhips are frequently wrecked®.” | 


© The province of: Jucaian;: a peu in tits 
gulph of Mexico, was formerly a part of the 
ſea. This neck of ground extends 100 leagyes 
in length, and is not more than 25 leagues at 
its greateſt breadth. The air is perfectly hot 
and moiſt, Although there are neither rivulets 
nor rivers throughout ſo long a ſpace the water- 
HO ARE ſo nigh _ e 00/6 HUEY 
: 2 

kaun aß Recyell 12 page 137. 
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plenty; and, by--opening che earth; ſo Hs 
number of ſhells are found as to leave no doubt 
that this great Rr nn pon 
Wee W the ſea. 1 


4 e eee 
number of theſe iſlands is io great, and ſome, of 
the channels, which ſeparate them, are ſo nar- 
row, that the boltſprits of veſſels which paſs 7 
them tear off the leaves of the trees on each 
fide, and in ſome places an active man, by 
B I nn: 
another iſland. 
66 —— FW REP 
the ſea, is a proof that the Maldivians were 


formerly part of the continent: cocoa - nuts are 


n detached E them and drovn on x the 
| * ri was 
formenly united to the continen and that the 
currents, which are extremely rapid in many 
parts of India, have divided that as well as 
| In peeve wg Ho- 


. 1 L ever, 
. See the Dutch Travels to hs Bag Indies, * ZE 
tf See the Dutch T Zeb lin vol. 11s p, 435 
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O ever, it is certain, that the | iſland of Ceyl n 
has loſt 30 or 40 leagues of ground towards 
the north -welt ſide, which the ſea has gained. | 
Tt appears that the ſea has recently forſaken 
a great part of the projecting lands and iſlands 
of America. We have juſt obſerved, that the 
ground of Jucatan is filled with ſhells. It is 
the ſame with the low lands of Martinico and 
# the other Antille iſlands. The inhabitants 
have termed the earth, below the ſurface lime, 
| becauſe they make their lime with theſe ſhells, 
| conſiderable banks of which are found imme- 
{7 diately under the vegetable earth. In the new 
voyages to the iſlands of America it is ſaid, 
lime, which is found in the land of Guada- 
| loupe, when the earth is turned up, is of the 
fame kind as that drawn out of the ſea,” the 
reaſon of which is difficult to be afligned. 
| Might it not be poſſible, that all the extent of 
ground, which compoſes this . iſland, was, in 
former times, only a high ground filled with 


 lime-plants, which having grown and filled the 


void ſpaces that were occupied by the water, 


| have raiſed up the ground, obliged the water 


to retire, 1 leave all the ſuperficies dry? 
| This conjecture, as extraordinary as at firft it | 
may appear, has, nevertheleſs, nothing im- 
yYOERL.. - Hh | | * 


* ” f z 
* 7 » x 
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there were to dig in different parts of the 
earth they would diſcover what the real ſoil is, 
e e Og: My Z 
E e agl - . 

bere are 8 Code ys are 8 

red with water and ſometimes uncovered, 
as many iſlands in Norway, Scotland, Mal- 
divias, che gulph of Cambaya, &c. The 
Baltic has, by little and little, gained a great 
omerania, and covered and deſtroyed 

the famous port of Vineta. So likewiſe the 
the ſea! of Norway has projected into the 
continent, and formed many ſmall iſlands. 
The German ſea has projected into Holland 
near Catt, inſomuch that the ruins of an an- 
merly on the coaſt, are now very far in the ſea. 
The marſhy grounds in the Ifle of Ely, in 
England, and thoſe in Provence, in France, 
are, on the contrary, as we have obſerved, 
land which the ſea has abandoned. Downs 
f . been formed 5 the ſea-winds, which 

Pry * ow be ber For PPh: on ag 
I Ott eee 5 ara 
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are Ma quent. In 4 the ths" manner the 
ay? wok deen e ward the waters fran the 
rocks, — are ere unh: vater during El: 
e we sfterly eg are left e ee Tus 
like mountains formed n ne tom ol the 
andor tho water, Inour diſourſe nm inerals 
of petrifaction, m the ſtones formed in 
the earth PS: W e K. mw Mg 
in the ſea. Hog 1 
< 143} hen L had juſt Gniſhed! my „b fd 4 I 
Earth; which I compoſed in 1744, I received 
from Monſ. Barrere, his diſſertation on the 
7 find myſelf of the fame opinion with this ab 
5 naturaliſt; on the ſubject of the formation of 
downs, and the time the water 
on the earth which we inhabit; rr counts 
many alterations which have happened t to the 
ſea coaſts: © Aiguii- mortes, which is now. more 
than a league" and 2 half bon die ſez, was 
25 . a port 
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a port in the time of St. Louis: Pſalmodi was 
an iſland in 8 15, and at preſent it is inland two 

leagues from the fea. It is the ſame with 


reſpect to Maguelone. The greateſt part of 
the vineyards of Agde, was forty years ago 
covered by the ſea: and in Spain the ſea has 
conſiderably retreated within a ſhort ſpace of 
| time from Blancs, Badalona, the mouth of the 
river Vobregat, Cape Len, an the | 
__— Valentia, Kc. 5 
The fea may form . 
many different manners; firſt, by the tranſ= 
partations of earth, And, and ſhells; from: one | 
place to another; ſecondly, by depoſiting ſedi- 


ments, conſiſting of ſmall particles detached 


from the coaſts and bottom, and which it 
might have | tranſported from a conſiderable 
diſtance; and laſtly, by ſand, mud, and other 


againſt coaſts, downs and hills may be pro- 
duced, which the water forſaking, by degrees, 
become parts of the continent.” The downs 


articles, which the | ſea winds often drive 


of Flanders and Holland are of this kind, 


being only hills compoſed of ſand and ſhells, 


which the fea winds have driven towards the 


land. Monſ. Barrere quotes another example 


| 4 \- 55 
* » 
73 * : g N y 
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: be its motion, detaches from its bottom an 
infinity of plants, ſhells, ſlime, and ſand, 
which the. waves and winds continually drive 
towards the ſhore. Now all. theſe different 


operations muſt continually form 'new ſtrata, 


| elevate the beds of earth, gradually raiſing 


downs and hills, retrenching the bounds of 
the ocean, and by een the 
lands on the continents. 5 
elt is viſible that new ſtrata akon ſucceC. 
ſively formed by the ſame reiterated motion of the 
waters from the depoſition of ſediments and other 
conſtant - cauſes from time immemorial; of 
which I find ſtrong proofs in the different | 
| beds of follils, ſhells, and other marine pro- 
ductions found in Rouſſillon, near the village 
of Naffiac, about ſeven or eight leagues from 
the ſea; theſe beds of. ſhells, which are inclined 
from the weſt to the eaſt, and in different 
angles, are ſeparated from each other by banks 
of ſand and earth, are ſometimes from one and 


| | a half to two or three feet in thickneſs. They 


appear as if ſprinkled with ſalt in dry weather, 
and form together hillocks from twenty-five to 
thirty fathoms in height; now a long chain 
of hills of ſuch an height can only be formed 
gradually, and at different ſucceſſions of time. 
| Such 


delage} 
which ren bare — 1 mature; but 


retry as „AI. Bere 4 as to the 
formation of mountains, which J cannot agree 
cle — to the cauſes 


| zecauſe do ww and hills; which are 
4 y th rials that the ſea brings on 
its ſhores, are not compoſed of marble and 


hard ſtone, like e common hills; dhe ſhells alſo 


e beds of carth are not ſo horizontal 
in 
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in lon the hills compoſed of marble and 
hard ſtone, but are more or leſs inclined, as in 
the Wheel Ry en is the Wh and 


Wen Pea many rar 2 


ſhells and other marble are entirely petrified. 
I have no doubt of proving that marble and 


| other calcinable matters, which. . almoſt all 


—— ere ad a. 


at the bottom of the ſea; on the contrary, 


Kc. which are allo calcinable and found in the 
earth, and formed ſince our continent has been 
Ae cannot e this 3 hard- 


In the biſhoey e 8 8 5 


—_ may be ſeen the obſervations of Saul- 


mon, on the ſubject of the galets found in many 
places. Theſe galets are round and flat flints 


ery ſmooth, and which are caſt on the ſhores, 


| bythe ſea. At Bayeux, and at Prutel, which 
are a league from the ſea, we ind them in digging 
wells or pits. The mountains of Bonneuil, 

| aer e eren 2 Which are aghtzen league 


from 


f by 
£5 : 


gravel, ſoft ſtones, incruſtations, ſtalactites, 


* eee 233 as | - — 
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fromthe ſea, are all covered with galets; they 
are alſo found in the valley of Clermont in 
Beauvois. M. Saulmon likewiſe relates, that 
| hole, 16 feet deep, was bored horizontally 
into the beach of Treſport, which is ſoft earth, 
and that it entirely diſappeared in 30 years: 
ſio that if the ſea always encroaches _ it 
would gain half a league in 12,000 years. 
The motions of the ſea are therefore the | 
principal cauſes of the alterations which have 
| happened, and which daily happen on the 
ſurface of the globe. But there are many 
other- eee ay though leſs conſiderable, 
contribute to ſe changes. Running waters, 
PR Gris, the melting of ſnow, torrents, 
froſts, &c. have occaſioned many changes; 


te rains have diminiſhed the height of moun- a 


tains; rivers and rivulets have raiſed plains, and 
ſtopped up the ſea at their mouths; the melting 
of ſnow, and torrents, have dug hollows in 

vallies; and the froſts have ſplit rocks and ſepa- 
rated them from their former ſtations. We 
might quote an infinity of examples on che 
alterations theſe cauſes have occaſioned. Va- 
renius ſays, that rivers "convey into the ſea 


40 1. 6907 oi earthy which anner on 
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n rapidity of their currents; theſe 
earths fall to the bottom of the ſea, and, at 
firſt, form thoſe ſmall banks which daily en- 
creaſe, become ſhoals, and, at laſt, form iſlands, 
which are fertile and inhabitable. This is the 
near the mouth of the river Coanza, the 
ind of Norway, &c#. To theſe may be 
added the iſland of Trong Ming, at China, 
which has been gradually formed by the earth 


-- The Po, Trento,/Atheſs, and other rivers 
earths into the lakes of Venice, ' eſpecially 
during the time of inundations, which, in 
courſe: of time, muſt fill them up. In many 


"2 places they are now dry at low water, and, ex- 


| neee eee 
2 have no depth of water. 1 5 
At the mouths of the Nile, the Ganges, the 
Indus, the Plata, the Nankin, and of many 
Vol. It. | 11 pes other | 
25 e See Varenni Geogtaph. page 214. Fig = wi 
1 See Lettres Edifiantes, Recueil xi. page 234+ 5 


rams difficult, tos 
day be impaſſable. The fame remark may be 
made of the large rivers of Europe, and par- 
_ ticularly of the Wolga, which has more than 
70 mouths in the Caſpian ſea,” and of the Da- 
nube, which has ſeven in the Black ſea, &c. 
inundations of the Nile proceed from the 
torrents which fall therein fram mn. Theſe 
annually bring with them great quantitie 
mud, which they not only depelitcs the and 
of Egypt but even throw to a conſiderable 
diſtance in the ſea, and thus laying the founda- 
tion of a new land, which, in the courſe of 
time, ariſes therefrom; for, by ſounding. 
the lead, we find, at more than 20 leagues | 
diſtance from the coaft, the mud of the Nile 
at the bottom of the ſea, and which is every 
year increaſing. Lower Egypt, where * Dela 
at ni ſtands, was formerly a gulph of the 
fa 
* | as Dives de * libs Bo... Ariſtotle, ib. Is of Me- 
teors, 1 Air. Wan, | | 
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be. Homer tells ub that the Mad er Phajeh 
was 24 hours voyage from Egypt, and at pre- 

ſent it is almoſt contiguous to it. The foil of 
5 Egypt has not the ſame depth of good ground 
chroughout its extent, it leſſens as we approach 
the ſea. Near the borders of the rk 
is ſometimes near 30 feet depth of good 
hereas at the extremity of the inundation 
there is ſcarcely more than ſeven inches f. 


The town of Damietta, at preſent more than 


10 miles from the ſea, in 1243 was a ſea- port 


T: The town of Fooah, which, 300 years ago, 


was ſituate at the mouth of the Canopic, a 
branch of the Nile, is now more than ſeven 
leagues from it. Within 40 years the ſea has 
retreated half a league t e 1 | 
and K . 
The great ners of — ans even 
thoſe which have been but lately diſcovered, 
| have ſuffered great alterations at their mouths. 
Charlevoix, ſpeaking of the river Miflilipi, 
days, that at its mouth, below New Orleans, 
the country forms a point of land which does 
not appear to be very ancient, for by digging 
but a little into the earth water is met with; 
beſides the quantity of ſmall iſlands which 
(TAS £icouin) 22,» WOW 

+ See Shaw's Travels vol. II. page 135, and 136, | 
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| have revety been formed at all the months of 


ae 


1 3 | 
adds, the more it becomes perceptible, the 
bar. has ſcarcely any water in moſt of the 
ſmall outlets which the river has opened, and 
| which have multiphed ſo greatly from the 
trees that, are carried along with the cur- 
rents, one of which ſtopt in a part where it is 
ſhallow, will entangle hundreds. I have ſeen, 
continues he, 200 leagues from New Or- 
leans, collections of trees, one of which 
would have filled all the timber-yards of Paris. 
Nothing can ſet them free; the mud which 
the river brings down ſerves to cement, and, 
by degrees, covers them. Each inundation 
leaves a new ſtratum, and, after 10 years, 
ſhrubs and vegetables grow thereon: after this 
manner moſt points and iſlands are formed, 
Ts cen change te courſe of rivers s. 
eine eee | Nevertheleſs 


* 


ae ser : Charlevoix « Travel ve vol. u. page . 


1 


NATURAL HISTORY. 245 
" and are. uw and Snare 
n after a _— een rat OY 


: Egyptian mi ow > | 
of Chriſt, aſſerted, according to the Timaeus 
of Plato, that there was a great iſland near 
of the ocean after a great earthquake. Tra- 
ditur Athenienſis civitas reſtitiſſe olim innu- 
meris hoſtium copiis quæ, ex Atlantico mari 
profectæ, props cunctam Europam Aſiamque | 
obſederunt ; tunc enim fretum illud navigabile 
habens in ore et quaſi veſtibulo ejus inſulam 


quam Herculis columnas cognominant; fer- 


turque inſula illa Lybia ſimul et-Afia Major 
fuiſſe, per quam ad alias. proximas inſulas 
patebat aditus, atque ex inſulis ad omnem 
continentem è conſpectu jacentem vero mari 
vicinam : ſed intra os ipſum portus auguſto 
ſinu traditur, pelagus illud verum mare, terra 
qucoque illa verè erat continens, &c. Poſt 

nnn terræ motu jugique diei unius et 
fl -: | | noctis 
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noctis illuvione factun oft, ut terra dehiſcen 
inſula ſub vaſto gurgite mergeretur,” lie in 
Timaco. This ancient tradition is not abſo- 
lately contrary to all probability. The earths 
vrhich were abſorbed by the waters are per- 
haps thoſe which join Ireland to the Azores, 
in Ireland, there are the ſame foſſils, ſhells, 
and marine productions as in America, ſome 
of which are differer 1 Zi neee in other 
parts of Europe. | 

Euſebius n 
. jecd of deluges: one of which is Melo, who 
ſays that the plains of Syria had formerly been 
laid under water; the other is Abydenus, who 
fays, that in the time of King Siſithrus there 
was a great deluge which had been predicted 
by Saturnus, Plutarch De Soleftia Animalium. 
Ovid, and other mythologiſts, ſpeak of the 
deluge of Deucalion, which according to 
them, was in Theſſaly, about 700 years from 
the univerſal deluge. It is alſo aſſerted that 
there had been one more ancient in Attica, in 


the time of COR ab nm _— | 


non; 
2 
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In the year 1095 there was a deluge in 
Syria, which drowned a number of people. 
In 1164 there was fo conſiderable a one in 
Friezeland, that all the maritime coaſts were 
covered, and ſeveral thouſands” — | 
bitants drowned+. In 1218 there was. another 
inundation which deftroyed near an hundred 
thouſand people. There are a multitude of 
other examples of great inundations, like that 
of 1604 in England, and many more. 
A third cauſe of the change on the ſurface 
of the globe, are impetuous winds. They not 
only form downs and hills on the ſea ſhores, but 
they often ſtop and choak up rivers, and change 
their directions; they tear up cultivated land, 
deſtroy trees, overthrow edifices, and cover 
entire countries with ſand. We have an ex- 
_ ample of theſe inundations of ſand on the 
coaſts of Britany in France: the hiſtory of 
the Royal Academy at Paris, anno 1722, makes 
mention of it in the following teme | 
e In the environs of St. Paul de Leon, in 
Far there is a quarter near the ſea, 
which before the year 1666, was inhabited; 
but is ſo no longer, by reaſon of a ſand which 


„See Alſted. Chron, chap. 25. 
+ See Krank, Lib. 5, cap. 4. 


| covers ito the height of more un 


ance chat town muſt ſoon be deſerted. The 
fee peeping out of this ſea of fand; the inha- 
bitants of the interred villages have always 
had-ſuſkcient time to quit their houſes in 


* 
« APPS ett; Wenne 


n by raiſing up a ſand of a very fine 
Deſlandes, to whom. the academy are indebted 
country during an eaſt wind, was obliged, from 

time to time, to wipe it off his hat and cloathe, 
they were ſo loaded with ſand, and felt fo 
| heavy. Beſides, when this wind is violent, it 
throws this ſand over a ſmall arm of the ſea 
nto Roſcof, a ſmall port much frequented by 
foreign veſſels; the ſand collects in their ſtreets 
to the height of two feet, and the inhabitants 
are obliged to have it carted away. There are 
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1 85 many ferrugirious particles in W 
are eaſily diſcovered by a magne. 
IT 'kke coaſt which furniſhes this ee 
from St. Paul as far as Plouefoat; ſomewhat 
more than four. leagues. The diſpoſition” of 
the place is ſuch that only the eaſt or the 
north-eaſt wind can convey the ſand over the 
lands. It is eafy to be conceived how the 
ſand, conveyed and accumulated by the wind 
in one part, can again be taken up by the ſame 
the mine, which furniſhes it, continues une 
hauſted; for, without this, the ſand, by advanc- 
ing, would always diminiſh in height, and 
would ceaſe its deſtructive ravages. Now it 
is but too poſſible that the ſea throws up, or 
depoſits, new ſand in the place from whence the 
| — ann CORE 
5 The dilaſter is but ws e 4 
poſibly the ſhoal which furniſhes it has not 
yet a ſufficient quantity to lift itſelf above the 
ſurface of the ſea, or perhaps the ſea has but: 
juſt left it uncovered. | There has been ſonie 
alteration on the coaſt, and the ſea at preſent 
VOL. 111. ;ĩxð nn 


— 


„ 


20 vorron's 


| reaches at high water half a league beyond 
\<nctain cocks that formariyiir (v— 

- < This unhappy province juſtifies what the 
anient nd moder travelers rene concern 
in which —— hg ac. 


* 
4 # £ 4 4 * ; 2 


- Mr. Shive us char de ports of Laodices, 


Ar, and Je verbs; welchotugd / 
rought thither by the great waves which beat 
on that ſide eee e edc wt 


— 


| It ibukiefsto give ttt s ex- 
ele of the alterations that have Happened 
on the ſurface of the globe. Fire, air, and 
water, produce continual changes, which be- 
come very conſiderable by time. It is not 
from general cauſes alone, whoſe effects are 
takes the place of the earth and forſakes its 
on dominions. There are a number of par- 
ticular cauſes which contribute to 0 muta- 
tions, ſuch as earthquakes, inu 
eee endl TIS the moſt fold ang, 
FFF ˙· 69s: 505 Min H A 
n » See Shaw's Thane, vol, II. x: * 


„ ou og wt 


| NATURAL. HISTORY. 25 


xt leaſt to our conception, ie the reſd; of na- 


CONCLUSION 
or rar 


THEORY OF THE EARTH. _ 


BY the proofs we have given in Articles 
VII. and y111. it appears certain that the 
| whole of the preſent dry land was formerly 
covered by the ſea. It appears alſo as certain, 
from Article x11. that the flux and reflux, and 
other motions of the ocean, continually detach, 
ann and the bottom of the ſea, ſhells 
e and 
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| and matters of every kind, ſome part of which 
are depoſited in other places in form of ſedi- 
ments, and which are the origin of the parallel 
and horizontal ſtrata every where to be met 
with. We have proved in Article 1x. that the 
inequalities of the globe have been cauſed by 
the motion of the ſea, and that mountains have 
been produced by the ſucceflive maſſes and 
heapings of the ſediments we have juſt de- 
ſcribed. It is evident, by Article x111. that the 
currents, which at firſt followed the direction 
of theſe inequalities, afterwards gave to them 
all the figure which they at preſent preſerve; 
that is, that alternative correſpondence of the 
uaillant angles always oppoſed to the returning 
angles. It appears, likewiſe, by Articles vii. 
and xv111. that the greateſt part of the matters 
| which the ſea has detached from its ſides and 
bottom were, when depoſited as ſediments, i in 
form of a fine impalpable poder, which per- 
fectly filled the cavities of the ſhells, whether 
it was of the ſame nature or only analogous to 

that with which they were compoſed. It is 


certain, from Article xv11. that the horizontal 
ſtrata, which have been produced by the aceu- 


7 . o ; : 
*, 4 5 Y > In * 
„ . ** 13 * - ; d 
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in a ſoft ſtite, acquired hardneſs in proportion 
as they became dry, and that this drying has 
produced man clefts, which croſs the | 
ama ſtrata. 
It is impoſſible to doubt, Ker phiniſing's the 
fas in the- Articles x. xl. xIv. xv. XVI. XVIL. 
XVIII and xix. that an infinite number of revo- 
lutions, particular changes and alterations, have 
happened on the ſurface of the globe, as well 
from the natural motion of the waters of the 
ſea as by the effects of rain, froſt, running 
waters, winds, ſubterraneous fires, earthquakes, 


inundations, &c. and that conſequently the ſea 


has alternatively changed places with the earth, 
eſpecially in the earlieſt times after the creation, 
when the terreſtrial matters were much ſofter 
than they are at preſent. It muſt, nevertheleſs, 
be acknowledged, that we can but very im- 
perfectly judge of the ſucceſſion of natural 
revolutions ; that we can ſtill leſs judge of the 
| cauſe of accidents, changes, and alterations; 
that the defect of hiſtorical monuments de- 
prives us of the knowledge of particular facts, 
and experience and time is deficient to us. 
We do not pay any conſideration that, though 
the time of our exiſtence is very limited, nature 


proceeds 


' condenſe, into our momentary -exiſtence, the 
tranſactions of ages paſt and to come, without 
 refleing that this inſtant of time, nay even 
human life r is _ a 
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HISTORY or ANIMALS. 


"CHAPTER IL. 


A COMPARISON BETWEEN ANTMALS, VEGE- 
TABLES AND OTHER PRODUCTIONS OF 
NATURE. | Dee bog” teona 


| MIDST the infinite number of objects 
that offer themſelyes to our view, and with 
which the ſurface of the earth is every where 
covered, Animals hold the firſt rank; both on 
account of their. formation, and their evident 
ſuperiority over vegetables and other matters. 
Animals, by their ſenſes, form, motion, and 
many other properties, have a more intimate 
connection with thoſe things which ſurround 
them, than vegetables; and the latter, by 
their figure, growth, and variety of component 
mee 
* 


* . . 
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objects, than either minerals or i which 

have not any kind of life or motion. By this 
number. of properties it is, that the animal 
claims pre-eminence over the vegetable, and 


the vegetable over the mineral. Man, to con- 


ſider him by his material form alone, is only 
ſuperior to the brute creation by poſſeſſing 
ſome few peculiar properties, ſuch as thoſe 
given to him by his tongue and hands; and 
although the works of the Creator are in 
themſelves equally perfect, the animal, accord- 
ing: 00,005 mole. of poreptions > the. mo# 
complete, and man the moſt perfect animal. 
What variety of ſprings, what forces, and 
what mechanical motions are encloſed in this 


| (mall part of matter which compoſes the body 
of an animal? What eee what har- 


various parts? - Howe! many. ;-combihations; 5 
arrangements, cauſes, effects, and principles, 
conſpire to complete one end, and which we 
know only to be reſults ſo very difficult to 
comprehend, that they only ceaſe from being 
marvellous by the e mene 
en them. | 

3 en e A A - 


: appears nnn 
wonderful 


r 2 
_— 5s wa ; 


a bet Min in chio-deenaiicay: repro- 


. duration mn 


duction, which- ods: e in ae and 
EO this kind of Ges 88 
which; © 


1 d 
= Tnanimate bodies, even the ones and | dire. 


1 me ene a eren, and e 


leaſt organic matter has an infinity of relations 


Wee eee eee. We ſhall | 


not- ſay, with ſome philoſophers, that- 
Pee eee, — of 
iſtence and relative faculties. This is a 


„ ef e 


here propoſe to treat, it will be ſufficient to ob- 
| ſerve that not having a perfect knowledge of 
dur own relation with external objects, we can 
not doubt that inanimate matters are ſtill more 
enſations do not in the 


* reſemble de objeXs hich cauſe thew, we. 


muſt conclude, by, anaiogy, that inanimate - 
it ee aber Gat Ga 


conſciouſneſs of its exiſtence nnn, 
. of 


E42 


of theſe faculties to it, ack his! n e the 
power of thought, action, and perception, 
nearly in the ſame manner as we think, act, 
and feel, which is as much Ws —— 
as ĩt is to religion. FA 
Inanimate bodies being formed ß carts and 
duſt, we have, of courſe, ſome properties in 
lative to what ariſes from general matter, fuch 
as extent, impenetrability, weight, &c. but as 
theſe properties, purely material, make no im- 
preſſion of themſelves, as they exiſt entirely : 
independent, and do not at all affect us, we 
cannot conſider them as a part of our being; 
it is, therefore, the organization, the ſoul, and 
the liſe, which conſtitute our exiſtenee. Mat- 
ter, conſidered in this light, is leſs the prineipal 
than the acceſſor. It is a foreign expanſion, 
the union of which is unknown, and the pre- 
ſence hurtful to us; and thought, which is the 
conſtituent principle Ws our” FRO _ hot 
probably, entirely independ | 
We exiſt, therefore, 8 wing how; 
and we think without knowing why; but 
whatever is the manner of our being or think - 
ing, whether our ſenſations are true or 2 
: he reſult” of them are not leſs certain. This 
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order ak ideas, this train of thoughts, which 
internally exiſt from ourſelves, although very 
different from the objects that cauſe them, 
give riſe to the moſt real affections, and occa- 
ſion relations with external objects, which we 
may conſider as real affinities, ſince they are 
invariable, and always the ſame, The human 
ſpecies, therefore, may be ſaid to hold the firſt 
rank in the order of nature, the brute creation 
te ſecond, vegetables the third, and minera 
the laſt; for although we cannot clearly diſ- 
tinguiſh between our animal and ſpiritual qua- 
lities, and although the brute creation are en- 
dowed with the ſame ſenſes, poſſeis the fame - 
principles of life and motion, and perform a 
number of actions like man, yet they have not 
the relation with external objects in the ſame 
_ extenſive manner we have, and conſequently 
the reſemblance muſt fail in various reſpects. 
The diſtance is greater between man and ve- 
getables, and ſtill more ſo from minerals, as 
vegetables poſſeſs a degree of animation while 
minerals are deſtitute of every hi that 
_ tends to organization. J 
To compoſe, therefore, the r 
animal, we muſt firſt nicely inſpect into the 
genres, order of his particular relations, and 
ws | Ll 2 afterwards 
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foot by man and animals; even the moſt pre- 
ious metals are thus conſidered by the philo- 
2 —— eas 5 


| eee. eee 
s ds properties by which it is inimucedaare 
JO . | 
n, i bey is a centre, to which every 
thing is connected; a point where the whole 
univerſe is reflected; a world in miniature. 
Theſe are the properties which peculiarly be- 
long to it; thoſe which it poſſeſſes in common 
with vegetables are the faculties of growth, 
— aut” 271 7 
mals and vegetables ſeems to be the faculty of 
moving from place to place, which animals 
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| which this motion ders ts ave been denied 
dhe dit ator * fore, is naher eee, 

. i : ; 
—— — Ht ink il 
cludes ſuch a variety of ideas that we ought 
not to mention the word without giving ſome 
explication; for if by ſenfation we underſtand 
only a motion, occaſioned by a check or refiſt- 
ance, we ſhall find the ſenfitive-plant is alſo 


poſſeſſed of it; if, on the contrary, we would 


have it ſignify to apprehend and compare ideas, 
we are not certain that brute animals poſſeſs 


it; if it is allowed to dogs, elephants, &c. 
whoſe actions ſeem to reſult from the ſame 
cauſes as thoſe of men, it muſt be denied to 
an infinite number of others, eſpecially to thoſe | 
which ſeem to be motionleſs. If we could 
give to oyſters, for example, the ſame faculty 
of ſenſation as to dogs, though in an inferior 
degree, why ſhould we not allow it to vege- 
N This difference 


262 | vurrox' 5 


between animals and 1 is de. 
5 fore, general, nor well decided. . 

A third difference ſeems eee. 
method of feeding, Ann's hn foe wane of. 
are agreeable. to tho ſeek protec paſture 


and chuſe their food. Plants are reduced to 


the carth furniſhes: they have no diverſity, in 
the manner of procuring it; no choice in the 
kind, but the humidity of the earth is their 
only aliment; nevertheleſs, if we attend to the 
organization and action of roots and leaves 
we ſhall preſently diſcover that there are in 
thoſe parts external organs, which vegetables 

make uſe of to obtain their food; that the root 
avoids and turns from an obſtacle, or vein of 

bad earth, to ſeck one that is better; that they | 
change their form to procure nutriment for the 


plant. The difference between animals and 


vegetables cannot, therefore, be eſtabliſhed on 
the manner on which they receive their nutri- 
This inveſtigation induces: us to conclude 

that there is no n eſſential and general 


difference 


; — et 


NATURAL er9ToRy. | hi 65 


animals and vegetables, bt 
that nature deſcends, by degrees, ir 5 
from an animal, which is the moſt perfect, to 
that which is the leaſt; and from the latter to 
the vegetable. Fhe water polypus may, therx- 
fore, be conſidered run nn; 
1 plants begin. 
after having examined the Adinctiens, we 
-_ after the reſemblances between animals 
and vegetables, we ſhall find the power of re. 
production is general, and very eſſential to 
both; a faculty which would almoſt lead us to 
ſuppoſe' that animals and W uy 
of the fame order of beings. N 
A ſecond reſemblance may be drawn from 
the expanſion of their parts, a property which 
is common to both; for vegetables grow as 
well as animals, and if the manner in which 
they expand is different, it is not totally nor 
eſſentially ſo, ſince there are very conſiderable 
parts in animals, as the bones, the hair, the 
mails, the horns, & r. whoſe expanſion is a 
perfect and real vegetation, and the ftetus, at 
its firſt formation, * faid rather e 
tate than live. 

A third reſemblance 4. Soy Geir being | 
ſome animals which- propagate like — and 


by 


7. *» | The multiplication" of 
che vine-fretter, which is made without copu- 
| wy is like that of plants by ſeeds; and that 
of polypuſes, by cutting them, enen 4 
multiplication of trees by flips. . % 
Me can then Anu ae ion, 
5 that animals and ate n bingu th 
to the other by inſenſible links; ſince: che 2 
perties wherein they reſemble each other are 
general and eſſential, e i ROY 
differ confined and particular. 
If we compare animals als er ee 
other > for W — — — 
The number of the ani 88 
greater than that of plants. In the claſs of in- 
ſects alone there are a greater number of ſpecies 
than there are kinds of plants on the ſurface 
of the earth, Animals likewiſe much leſs 
reſemble each other than plants ; nne 
difficulty of knowing neem and 
given riſe to ſo many botanical ſyſtems; and it 
is for this reaſon that more ren 


beſtowed on _— 


Beſide 
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Fo the ſpecies of animals, and diſtinguiſhing 


5 SUP e which is by regarding 


thoſe as one and the ſame ſpecies, who, by means 
of . copulation, produce and perpetuate beings 
like themſelves; and as a different ſpecies, thoſe 
from a connection between whom nothing is 
produced, or whoſe product are unlike their 
parents. Thus a fox will be a different ſpe- 
cies from a dog, if nothing reſults from a 
copulation of a male and female of theſe two 
animals, and when even there ſhould reſult a 
bipartite animal, or a kind of mule, which 
cannot generate, that will be ſufficient to 
eſtabliſh the fox and dog of two different ſpe- 
cies. * There is not the ſame advantage to be 
had in plants, for although ſome have pre- 
tended to diſcover ſexes, and although diviſions 
of breeds have been eſtabliſhed by the parts 
of fecundation; yet, as theſe diſtinctions nei- 
ther are ſo certain, nor ſo apparent as 
in animals, and the production of plants is 
made in many modes, that the ſex has no part 
in, and where the parts of fecundation are 
not neceſſary, this idea cannot be made uſe 
of with any ſucceſs; it is only on a miſappre- 
hended analogy that this ſexual method has 
vol.. II. 6 been 


1 1 the number of animale. 4s 
greater than that of plants, yet that is not the 
caſe with reſpect to the number of individuals 


plants, the number of individuals is m ch 


greater in the ſmall ſpecies than in the large. 
Flies are, perhaps, a million times more nu- 


merous than elephants; ſo likewiſe there are 


more kinds of plants than trees; but, if we 
compare the quantity of individuals in each 
ſpecies, we ſhall find that the plant is more 
abundant than the animal; for example, qua- 
drupeds bring forth but a ſmall number of 
young, and at confiderable diſtances of time: 
trees, on the contrary, produce every year, a 
great quantity. It may be faid that this com- 
pariſon is not exact, and to render it fo, we 
| ſhould compare the quantity of ſeeds produced 
dy a tree, with a quantity of germs. contained 
in the ſemen of an animal, and then, perhaps, 
- abundant in their ſeed than vegetables. But 


collecting and ſowing all the ſeeds of an elm, 
for inftance, that we might have 100,000 young 
TEES = . | ones | 
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ones from the product of a ſingle year; and 
that ſhould we ſupply a horſe with as many 
mares as he could cover in one year, there 
would be a great difference between the pro- 
duction of the animal and that of the vege- 
table. I ſhall not examine into the quantity 
of germs; firſt, becauſe we are not acquainted 
with it in the animal creation: and ſecondly, 
| becauſe poſſibly there is the ſame number ot 
ſeminal ſhoots in the vegetable: for the ſeed of a 
vegetable is not a germ, being as perfect a 
production as the foztus of an animal, and to 
which, like 7's a e W is only 
Wanting. 

To my ie may likewiſe be oppoſed 
the prodigious multiplication - of certain kinds 
of inſets: as the bee in particular, one of 
which will produce thirty or forty thouſand. 
But it muſt be obſerved, that I ſpeak in general 
beſides, this example of bees, which perhaps 
is the greateſt multiplication among animals, 
does not conſtitute a proof againſt what we have 
obſerved; , for of thirty or forty thouſand flies 
produced by the female bee, there is but few 
females ; fifteen hundred, or two thouſand, 
ab; OO - 
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neutral flies, vithout fex, * incapable of 
„ ee of 
3 deat in ede Siler und — 

ſhell-fiſh, there are ſpecies which ſeem to be 
very abundant; oyſters, herrings, fleas, bee- 
tles, &c. are perhaps in as great numbers as 


| moſſes and the moſt: common plants; but on 
ſpecies is leſs abundant than the vegetable; and 
by comparing different kinds of plants with 
each other, there is not found ſuch great dif- 
ferences in the number, as in the animal ſpe- 
cies; ſome of which bring forth a prodigious 
number, and others only a few, whereas the 
number of productions in plants is 5 0 wy 
| great throughout. 
By what we have obſerved, it appears that 
the ſmalleſt and baſeſt ſpecies ſeem to be the 
moſt prolific : the moſt minute are the moſt 
plentiful as well in animals, as in plants, and in 
proportion as the animals are more perfect, they 
appear to decreaſe in number of individuals. 
Can it be thought, that certain forms of the 
body, as thoſe of quadrupeds and birds, re- 
quiſite for the perfection of ſenſation, would coſt 
nature more organic particles than the prog we 
tion of — animals? eke 
| 125 
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mals and vegetables, with reſpect to ſituation, 
form, and ſize. The earth is the only place 
vrherein vegetables can ſubſiſt. The greateſt 
number grow above the ſurface, and are at- 
tached to the ſoil by roots. Some, as truffles, 
are entirely covered with earth, and a few 
grow under the water, but all require the 
| ſurface of the earth to exiſt upon. Animals, on 
the contrary, are more generally diſperſed; 
ſome dwell on the ſurface, and others in the | 
and others ſwim: in the waters of the ocean; 
ſome exiſt in the air, others dwell in the in- 
ternal part of plants, on the bodies of men and 
other animals, liquors, and even . are 
not without the. 
By the uſe of the eee, | 
| en ſpecies of animals have been diſco- 
vered: but ſingular as it may appear, we have 
not found more than one or two new ſpecies 
of plants by the help. of this inſtrument. 
The ſmall moſs is, perhaps, the only micro- 
ſcopical plant ſpoken of; and we might, there- 
fore, imagine that nature refuſed to produce 
very ſmall plants, while ſhe formed -animalcules 
with profuſion; - ana -might-deceive--0ur- | 


ſelves 
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ſelves by adopting this opinion without exami- 


mals; fo that this moldineſs, which we only 


take for a very minute moſs, may poſſibly be 


| kind of foreſt or garden, filled with abun- 


dance of various plants, e eee eee 7 


| to mark the difference. 


— "fine of eames dad-phiine 
e 
diſtance is much greater between the ſize of a 
whale and one of theſe microſcopic animals 
than between the higheſt oak and the moſs we | 


are now ſy aking | aOuUgr bulk be only | 


a relative attribute, it may, nevertheleſs, be 
uſeful to inſpect into the extreme nnn 

nature has allotted to her productions, — 
lp dee eee 
equality; a large whale and a large tree forms 
a volume -not very different; whereas, among 


che finall it has been aſſerted there are animals 


ſo very minute that a million of them united 
together, would not equal, in ſize, the ſmalleſt 


moſs- plant ever ſeen. 


The moſt general and met ſenſible diffe- 
rence between animals and vegetables is that of 


—— . b 
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finitely varied, have not any reſemblance to 
that of plants; and although the polypus will, 
like plants, reproduce by cutting, and may be 
regarded as the link between the animal and 
vegetable kingdoms, not only by the mode of 
their reproduction but alſo by their external 
form, nevertheleſs, the figure of the animal is 
ſeo different from the external form of a plant 
that it is difficult to be deceived therein. Some 
animals form things reſembling plants or 
flowers, but plants never produce any thing 
like an animal; and thoſe admirable inſets, 
which produce, and form the coral, would not 
have been taken for flowers if coral had not 
been regarded as a plant. Thus the errors 
wherein we might fall, by- comparing plants 
with animals, will never have any influence 
but on a few objects which compoſe the link 
between both, and the more obſervations: we 
ſhall make the more we ſhall be convinced 
that the Creator has not placed a fixed line be- 
tween animals and vegetables, that theſe tro 
ſpecies of organized beings have many more 
common properties than real differences; that 
the production of an animal does not require 
of Nature more, and, poſhibly, leis exertion 
than that of a vegetable; that in general the. 
| production 
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ſhall now make a more minute in- 
ſpection into this common property of 


animal and vegetable nature; this power of 


producing its reſemblance ; this chain of ſuc- 
ceſſive individuals, which conſtitutes the real 


rr ped ond he e ; ann without attaching 
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— by the author io amenlarged fete af 
2 for as generation applies to animated beings, ſo 
) be inchades the vegetable as well as animal ſyſtem. | | 
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e 0 man, or to that 
of nen animal, let us inſpect 

menas of reproduction in general; let 
us collect fach, and enumerate the different me- 


| thods nature makes uſe of to renew organized 


| beings. The firſt, and as we think the moſt 
ſimple method, is, to collect in one body an 
Infinite number of reſembling organic bodies, 
and ſo to compoſe its ſubſtance, ' that there is 
not a part of it which does not contain a germ 
of the ſame ſpecies, and which conſequently 
of itſelf might become a whole, reſembling that 
of which it conſtitutes a part. This prepara- 
tion ſeems to ſuppoſe a prodigious waſte, and to 
carry with it profuſion; yet it is a very com- 
mon ificence of nature, and which mani- 
feſts itſelf even in the moſt common and inferior 
kinds, ſuch as worms, polypus, elms, willows, 
gooſeberry-trees, and many other plants and in- 


ſeects, each part of which contains a whole, and 


by the ſingle effect of expanſion alone may be- 
come a plant or an inſect. By conſidering 


| organized beings, in this point of view, an | 
individual is a whole, uniformly organized in 


all its parts; a compound of an infinity of 
reſembling figures and ſumilar parts, an am. 
vol. 11. Nan . blage 
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RAY germs, or ſmall 1 


nen eee eee e DAR 


Tote, compu — thoſe from whites they 


By 1 idea . 


—— between animals, 


.mpolad.cf: parts reſembling each other, and 
to all that compoſes them; a grain of ſalt is a 


_ which we may eaſily perceive by a microſcope: 


theſe are alſo compoſed of other cubes ſtill 


_ ſmaller, as may be perceived with a better mi- 
 croſcope 3. ——— but that the 


falt are Wie cubes o exceedingly vue 


as to eſcape our ſight, and our 


nnd eee eee ee 


all their parts, are organized bodies, of which 


the primitive and conſtituting parts are alſo 


organic and ſimilar, of which we diſcern 


the aggregate quantity, but cannot perceive | 
the — rake _ 2 


e and 


await 


 - This leads us to believe that there is an in- 
finity of organic particles actually and 
living in nature, the ſubftance of which is the 
have juſt obſerved, in a ſtructure of a ſimilar 
cubes of accumulated ſalts to form a ſenſible 
individual grain of ſea-falt, ſo likewiſe millions 
of organic particles, like the whole, are re- 
| germs contained in an elm or a polypus; and as 
we muſt ſeparate, bruiſe, and diſſolve a cube of 
ſea - ſalt to perceive, mme 
the ſmall cubes of which it is compoſed; we 
muſt likewiſe ſeparate the parts of an elm or | 


The — r — a 


Ane from a prejudice ſtrongly eſtabliſhed. 
RAY eee 


conceive the pn conſtitution of -a body 
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nized te, and that it is more wh to con- 
ceive how a cube is compoſed of other cubes 
by ſimple and complex we ſhall then find that 
in this, as in every thing elſe, the plan of Na- 
ture is quite different from the eee 
draught of it formed by our ideas. 
Our ſenſes, as is well known, do not fund 
us with exact repreſentations of external ob- 
mating, judging, comparing, meaſuring, &c. 
we are obliged to have recourſe to foreign 
eee eee kee eee ee 
ledge, and partake n en e eee 


is, r and the dificulty of 
ing them to el beer genere ue 


ſtrafted pagtety even, Nature, is not very 
complex, nevertheleſs, to form a judgment of 
it we have ſuppoſed extents . without depth, 


without breadth, and even points without any 


| extent at all. All theſe abſtractions have been 


invented for the ſupport of our judgment, and 
the few anions; made uſe of in geometry 
. A 5 3 have 5 
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wade occaſioned a variety of prejudices and 
falſe concluſions. All that can be reduced by 
_ theſe definitions are termed /imple, and all that 
cannot be readily reduced are called complex; 
from hence a triangle, a ſquare, a circle, a 
cube, &c. are ſimple ſubjects, as well as all 
curves, whoſe geometrical laws we are ac- 
quainted with; but all that we cannot reduce 
by theſe abſtracted figures and laws are con- 
plex. We do not conſider that theſe geome- 
trical figures exiſt only in our imagination; 
that they are not to be found in Nature, or, at 
leaſt, if they are diſcorerable there, it is be- 
| cauſe ſhe exhibits every poſſible form, and that 
it is more difficult and rare to find ſimple 
figures of an equilateral pyramid, or an exact 
cube in Nature, than compounded forms of a 
plant or an animal. In every thing, therefore, 
we take the abſtract for the ſimple, and the 
real for the complex. In Nature, on the con- 
trary, the abſtract has no exiſtence, every 
thing is compounded; we ſhall never, of 


courſe, penetrate into the intimate ſtructure of 


bodies; we cannot, therefore, pronounce on 
what is complex in a greater or leſſer degree, 
excepting by the greater or leſſer each ſubject 
has to ourſelves and to the reſt of the univerſe; 
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from - which reaſon it is we judge that the 
animal is more compounded than the vegetable, 


notion is juſt with relation to us, but we know 
not, in reality, whether the animal, vegetable, 
er mineral, is the moſt ſimple or complex; and ” 
are ignorant whether a globule, or a cube, 
is more indebted for an exertion of Nature 
than a. ſeed or an. pc: particle. If we 


e eee eee ee 
merous things are the moſt ſimple; but then 
animals would be the moſt ſimple, ſince the 
. 000000. 
or minerals. 
r 
| diſcuſſion it is ſufficient to have ſhewn that the | 
— 2 


| ele 
reduce every being to elements of a regular 
ſigure, or to priſmatic, cubical, or globular 
particles, we ſubſtitute our own. imaginations 
in the place of realities; that the forms of the 
5 1 

unknown to us, and that, conſe- 


4 a = 
We have no other rule to judge by than ex- 
perience. We perceive that a cube of ſea- 

falt is compoſed of other cubes, and that an 
elm conſiſts of other ſmaller elms, becauſe by 
taking an end of a branch, or root, or a piece 
of the wood ſeparated from the trunk, or a 
ſeed, they will alike produce a new tree. It 

multiply by cutting off and ſeparating: any of 
the different parts; and fince our rule for 
Judging in both is the ſame why ſhould we 


Judge differently of them? * 
It, therefore, appears very probable, wa 
——— that there really exiſts in Na- 
ture a number of ſmall organized beings, alike, 
in every reſpect, to the large organized bodies 
5 OI compoſed of living organic particles, 
yhich are common to animals and vegetables, 
and are * ee aud e opens ok 
— — and conſequently that 
E. bas or generation, is only v<bange 


of form made by the addition of theſe re- 
ſembling parts alone, and that death or diſſolu- 
Hcl apr ths. aration 
fame particles. Of de th of this we appre- 
hend there will not remain a doubt after read- 
ing the proofs we ſhall give in the following 
chapters. Beſides, if we reflect on the man- 
ner in which trees grow, and conſider how ſo 
conſiderable a volume can ariſe from ſo ſmall 
an origin, we ſhall be convinced that it pro- 
ſembling organized particles. A grain pro- 
duces a young tree, which it contained in 
miniature. At the ſummit of this ſmall tree - 
a bud is formed, which contains the young 
tree for the ſucceeding year, and this bud is an 
organic part, reſembling the young tree of the 
1 A ſimilar bud appears the 
containing a tree for the third; and 
as long as the tree continues 
| extre ity of each branch, new 
buds will form, which contain, in miniature, 
young trees like that of the firſt year. It is, 
therefore, evident, that trees are compoſed of 
ſmall organized bodies, ſimilar to themſelves, 
and that the whole individual is formed by the 
rd of ſmall reſembling individuals. 
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— were yve alichifs ons 
ganized bodies contained in the ſeed, and may 
not tlie order of cheir expanſion. be traced from 
that ſource? for the bud which firſt appeared was 
evidently ſurmounted. by ſimilar bud, 
which was not expanded till the ſecond year, and 
ſo on to the third: and conſequently, the ſeed may 
| be faid really to contain all the buds, or young 
trees that would be produced for a hundred years, 
or till the diſſolution of the tree itſelf. This ſeed 
itis alſo plain not only contained all the ſmall or- 
ganized bodies which one day muſt conſtitute the 
individual tree, but alſo every ſeed, every indivi- 
dual, and every ſucceſſion of ſeeds and indivi- 
duals, to the total deſtruction of the ſpecies. - 
This is the principal difficulty, and we ſhall 
examine it with the ſtricteſt attention. It is 
certain, that the ſeed produces, by the ſingle 
. expanſion of the bud, or germ, it contains, a 
young tree the firſt year, and that this tree ex- 
iſted in miniature in that bud, but it is not 
equally certain, that the bud of the ſecond year, 
and thoſe of ſucceeding, were all contained in 
the firſt ſeed, no more than that every organi- 
zed body and feed, which muſt ſucceed to the 
end of the world, or to the deſtruction of the 
ſpecies were fo. | This opinion ſuppoſes a pro- 
A Ws: reis 


.  Buxron's 


n of each individual, 4 
ſource of eternal generations. The firſt ſeed, 


in that caſe, muſt have contained every plant of 
its kind which have exifted or ever will exiſt; 
aud the firſt man muſt actually and individually | 
have contained in his loins every man which has 
or will appear on the face of the earth. Each 
| ſeed, and each animal, agreeable to this opinion 

muſt have poſſeſſed within an infinite poſterity. 
But the more we ſuffer ourſelves to wander into 


. theſe kind of reaſonings, the more we loſe the 
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ſight of truth in the labyrinth of infinity; and, 
inſtead of clearing up and ſolving the queſtion, 
we confuſe and involve it in more obſcurity ; it 
s, placing the object out of ſight, and after= | 
wards ſaying, it is impoſſible to ſee it. 
Let us inveſtigate a little theſe ideas of infi- 
nite progreſſion and expanſion. From whence | 
do they ariſe? What do they repreſent ? The 
ideas of infinity can only ſpring from an idea of 
that which 1s limited; for it is in that manner 
we have an idea of an infinity of ſucceſſion, a 
_ geometrical infinity: each individual is an unit 
many individuals compoſe a finite number, and 
the whole ſpecies is the infinite multitude. Thus 
in the ſame manner as a geometrical infinity 
may be demonſtrated not to ext, ſo we may be 
. 1 
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aNured, that an infinite progreſſion or expan- 
| fion does not exiſt; that it is only an abſtract 
idea, a retrenchment of the idea of finity, of 
which we take away the limits that neceſſarily 
terminate all ſize; and that, of courſe, we muſt 
reject from philoſophy every opinion which 
leads to an idea of the actual ee 8 


metrical or arithmetical infinity. 


The partizans, therefore, of this opinion 
muſt acknowledge that their infinity of ſue- 
ceſſion and multiplication, is, in fact, only an 
indeterminate or indefinite number; a number 
greater than any we can have an idea of, but 
which is not infinite, This being granted, 
they will tell us, that the firſt ſeed of an elm, 
for example, which does not weigh a grain, 
really contains all the organic particles neceſ- 
ſary for the formation of this and every other 
tree of the ſame kind which ever ſhall appear. 


But what do they explain to us by this anſwer ? - 


Is it not cutting the knot inſtead of untying 
it, and eluding the n when it ould by 
reſolved. 
When we aſk, "WE PREY are | multiplies? 
and it is anſwered that this multiplication was 
compleatly made in the firſt body, is it not 
e that __ are ignorant. how it is 
| „„ made 


| my and nn of conceiving 
it? The queſtion is aſked, how one body pro- 
its like? and it is anſwered, that the 
whole was created at once. Can we receive 
this as a ſolution ? for whether one or a million 
of generations have paſſed the like difficulty 
remains, and ſo far from explaining the ſup- 
| poſition of an indefinite number of : germs, 


increaſes the obſcurity, and n. 


prehenſible. 
I own, that 3 it is "i 
- to ſtart objections than to eſtabliſh probabilities, 


and that the queſtion of reproduction is of ſuch 


ſubtle nature, as poſſibly never to be fully re- 
ſolved; but then we ſhould ſearch whether it is 
totally inſcrutable, and by that examination, 
we ſhall diſcover all that is poflible to be 
known of the ſubject, or at leaſt, why we muſt 
| e eee Fa: 
There are two kinds of queſtions his be- 
Fenn the firſt cauſes, the others have only 
particular effects; for example, if it is aſked 


why matter is impenetrable? it muſt either re- 1 


main unanſwered, or be replied to by ſaying, 
matter is impenetrable, becauſe it is impene- 
trable. It will be the ſame with reſpect to all 
te general qualities of matter, whether rela- 
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tive to gravity, extenſion, motion, or reſt; no 
other reply can be given, and we ſhall not be 
ſurpriſed that ſuch: is the caſe, if we attentively 
cConſider, that in order to give a reaſon for a 
thing, we muſt have a different ſubject from 
which we may deduce a compariſon, and therefore 
if the reaſon. of a general cauſe is aſked, that 
1 of a quality which belongs to all in 
general, and of which we have no ſubject to 
| which it does not belong, we are conſe- 
quently unable to reaſon upon it; from 
_ thence it is demonſtrable, _ it would be 
_ uſeleſs to make ſuch enquiries, ſince we ſhould 
Poe! apy, n n 
and univerſal. | 
If, on the contrary, that 
effect depends immediately on one of the 
general cauſes above mentioned, and whether 
it partakes of the general effect immediately, 
or by a chain of other effects, the queſtion 


will be equally ſol ved, provided we diſtinctiy 


perceive the dependence theſe effects have 
on cock cher. and the connections there 
But if the ee effeQ, of a we 


ie reaſon, nnn, 


theſe general effects, nor to have any analogy 
with other known effects; then, this effect 
being the only one of its kind, and having 
nothing in common with other effects, at leaſt 
known to us, the queſtion is inſolvable; be- 
cauſe, not having, in this point, any known 
| ſubje& which has any connection with that we 
would explain, there is nothing from whence 
ve can draw the reaſon ſought after. When 
the reaſon of a general cauſe is demanded, it 
is unanſwerable becauſe it exiſts in every object 
and, on the other hand, the reaſon of a ſingular 
or iſolated effect is not found, becauſe not any 
not explain the reaſon of a general effect, 
VUithout diſcovering one more general; whereas 
the reaſon of an iſolated effect may be explained 
by the diſcovery of ſome other relative effect, 
which although we are ignorant of at preſent, 
chance or experience may bring to ligt. 
Beſides theſe, there is another kind of queſ- 
tion, which may be called, the queſtion of fact. 
For example, Why do trees, dogs, &c. exiſt? 
All theſe fact queſtions are totally inſoluble, for 
thoſe who anſwer them by final cauſes, do not 
conſider that they. take the effect for the cauſes 


F a 


NATURAL HISTORY. |» 267 


nection particular objects have with us 
was no influence on their origin. Moral 
nity can never become a phyſical reaſoon. 
We muſt carefully diſtinguiſh thoſe queſtions 
where the why is uſed, from thoſe where the 
how is employed, and more ſo from thoſe - 
where the how many is mentioned. iy is 
always relative to the cauſe of the effect, or to 
the effect itſelf, How is relative to the mode 
from which the effect ſprings, and the how 
many has relation only to the num 
quantity of the effece. | 
All theſe diſtinctions being et. Pr £ 
us proceed to examine the queſtion concerning 
the reproduction of bodies. If it is aſked, 
why animals and vegetables reproduce ? we . 
ſhall clearly diſcover, that this being a queſtion 
of fact, ir is inſolvable, and uſeleſs to endea- 
vour at the ſolution of it. But if it is aſked, 
bow animals and vegetables reproduce ? we 
reply by relating the hiſtory of the generation 
af every ſpecies of animal, and of the repro- 
duction of each diſtin& vegetable; but, after 
having run over all the methods of an animal 
engendering its reſemblance, accompanied even 
with the moſt exact obſervations, we ſhall find 
it has * tapgit us facts without indicating 
cauſes; 


4188 . vorrows 


cauſes; and re 8 
Nature makes uſe of ſor reproduction, does 
not appear to have any connection with the 
effects reſulting therefrom; we ſhall be ſtill 
obliged to aſk what is the ſecret mode by which 
ſhe enables different un enn, . 
1 . 
| his queſtion i is very Na the firſt 
NS, it gives liberty of enquiry — 
admits the employment of imagination, and 
therefore is not inſolvable, for it does not im- 
mediately belong to a general cauſe ; nor is it 
entirely a queſtion of fact, for provided we 
can conceive a mode of reproduction dependent 
upon, or not repugnant to original cauſes, we 
ſhall have gained a ſatisfactory anſwer; and 
the more it ſhall have a connection with other 
effects . will 
* be raiſed upon. 2 

By the queſtion itſelf it is e per- 
act to form hypotheſes, and to ſelect that 
which ſhall appear to have the greateſt analogy 
with the other phenomena of Nature. But 
we muſt exclude from the number, all thoſe 
which ſuppoſes the thing already done; for 
example, ſuch as ſuppoſe that all the germs of 
the fame ſpecies were contained in the firſt 
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ſeed or that every reproduction is a new cre- 


ation, an immediate effect ' of the Almighty's 
will ; becauſe. theſe hypotheſes are queſtions of 
fact, and on which it is impoſſible to reaſon. 
We muſt alſo reje& every hypotheſis which 
we might fay, that reproduction is made in 
| order for the living to ſupply the place of the 
dead, that the earth may be always covered 
with vegetables, and peopled with animals; 
that man may find plenty for his ſubſiſtence, | 
| &c. becauſe theſe hypotheſes, inſtead of ex- 
4 the «eas by phyſical exits, are 


; moral agreements. prone greener — 5 | 


| not rely on theſe abſolute axioms and phyſical 
problems, which ſo many people have impro- 
perly made uſe of, as principles; for example, 
there is no fecundation made apart from the 
| body, nulla fiecondatio extra corpus; every | 
 Hving thing is produced from an egg; all 
generation ſuppoſes ſexes, hc. We muſt not 
take theſe maxims in an abſolute ſenſe, but 
ceonſider them only as ſignifying things gene- 
rally performed in one para ages n FR 
than in any other. 
„ N Let 


f 7 
* „ 3 A 4 * * 


— acide 
which: his. not r u dec Ad, and by 
which we cannot fall into any of theſe incon- 
veniences; if, then, we do not ſucceed in the 
explanation of the mechanical power Nature 
makes uſe of to effect the reproduction of 
beings, we ſhall, at leaſt, arrive at ſomething 
more probable than what has hitherto been ad- 
vanced. z E718 322 2 | 

6 by eras 
re eng of does minteuas: 
figure we pleaſe, let us ſuppoſe Nature can 
form the ſame, by which ſhe not only beſtows 
on bodies the external figure but alſo the in- 
ternal. Would not this be one mode by which | 
reproduction may be performed? | FRF 
Let u, then, conſider on what foundation 
this ſuppoſition -is raiſed; let us examine if it 
contains any thing contradiQtory, and after- 
wards we. ſhall. diſcover what conſequences 
may be derived from it. Though our ſenſes 
rr 
ve perfectly comprehend external affection 
i er! different figures. We can alſo imitate 

Nature, by repreſenting external figures by 
different modes, as by painting, ſculpture, and 
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' moulds; but although our ſenſes are only 


internal qualities, ſome of which are general, 
5 as gravity. This quality, or power, does not 


1 relatively to ſurfaces but proportionably to 
the maſſes or quantities of matter; there is, 


therefore, very acti ve qualities in Nature, 


which even penetrate bodies to the moſt in- 
ternal parts; but we ſhall never gain a perfect 


dea of theſe qualities, becauſe, not being 


external, they cannot fall within the compaſs 
of our ſenſes; but we can compare their effects, 


2 


1 eee qualities we know there are 


7 and deduce analogies therefrom, to anſwer for- 


the effects of ſimilar qualities. 


e 
| the ſurface of objects only, were ſo formed as 
to ſhew us the internal parts alone, we ſhould _ 


then have clear ideas of the latter, without the 


ſmalleſt Knowledge of the former. In this 


ſuppoſition the internal moulds, which I have 
ſuppoſed to be made uſe of by Nature, might 
be as eaſily ſeen and conceived as the moulds 
have modes of imitating the internal parts of 
bodies as we now have for the external. Theſe 


| n. moulds, although we cannot acquire, 


— 55 Nature 
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VVV tics fs is of the | 
qualities of gravity, which penetrates to the 
internal particles of matter. The ſuppoſitio 
of theſe moulds being formed on good analogies 
— Grome 6: omnins 3/9 Mocbtes 
"are 3 that the expreſſion of an 
interagl mould includes two contr ior 3 
that che idea of a mould can only be related to 
the ſurface, and that the internal, according to 
this, muſt have a connection with the whole 
maſs, and, therefore, it might as well be called 
a maſhve ſurface, as an internal mould, 3 
* 
ũdeas which have not hitherto been expreſſed, 
we are obliged to make uſe of terms which 


mon aſe, and which * a e e 

fication; but this artifice is uſeleſs, ſince we 
can ſhew the oppoſition is only in the words, 
and that there is nothing contradictory in the 
idea. Now I affirm that a ſimple idea cannot 
contain. a contradiction, that is, when we can 
form an ie of a dig, if this g ae en 

4 f a it 
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iq | enſions, for the firſt "apprehenſion 
2 The idea of 
| the e e or of its remoteneſs, 


3 att therefove, when an idea 


idea of e. . There is a quality 
in Nature, called gravity, which penetrates the 
internal parts of bodies. I take the idea of 
internal mould relatively to this quality, and, 
therefore, including only ee it a 

4. : ribs 
Loet us now ſee the tac that may 
* deduced from this ſuppoſition; let us alſo 
ſearch after facts correſponding therewith, as 
it will become ſo much the more probable, as 
the number of analogies ſhall be greater. 
| Let us begin by unfolding this idea of internal 
moulds, and by explaining in what manner we 
= underſtand 
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tendency to — — 
bodies as much as poſſible; the multiplication 
of germs, which may be infinitely encreaſed, 
organized beings deſtroy each other, for we 
can augment as much as we pleaſe the quan- 
tity: of living and vegetating beings, but we 

cannot augment the quantity of ſtones or other 
inanimate - matters. This ſeems to indicate 
that the moſt R of Nature i is ee 


5 Fs 0 ker this! „ intelligible let us dis 1 
caleulation of what a ſingle germ might pro- 
weigh the hundredth part of an ounce, at the 
end of 100 years will produce a tree whoſe 
volume will be 60 cubic feet. At the tenth 
which being all ſown, at the end of 100 years 

would each have alſo a volume equal to 60 
- cubic feet. Thus in 110 years there is pro- | 
qt Sto eee | 
nized | 


CES. £4 
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| matter; 10 years more there will be 
80 iy 5 without including the 
10, 000 r every year, which would 
make 100,000 more; and 10 years after there 
will be three times that number; thus in 130 
years a ſingle ſhoot will produce a volume of 
organized matter which would fill up a ſpace 
of 1000 cubic leagues; 10 years after ĩt would 
comprehend a 1, ooo, ooo, and in 10 years 
more 1, ooo, ooo times 1, ooo, ooo cubic leagues; 
ſo that in 150 years the whole terreſtrial 
globe might be entirely converted into one 
ſingle kind of organized matter. In this pro- 
duction of organized bodies Nature would 
know no bounds if it were not for the reſiſt- 
ance of matters which are not ſuſceptible of 
- organization, and this proves that ſhe does not 
incline to form inanimate but organized beings, 
and that in this ſhe never ſtops but when irre- 


ſiſtible inconveniences are oppoſed thereto. 


What we have already ſaid on the ſeed of an 
elm may be faid of any other; and it would be 
eaſy to demonſtrate, that if we were to hatch 
every egg produced by. hens for the ſpace of 
30 years there would be a ſufficient number of 
ARES ac nenn 
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d of 66 
organic formation is the maſt common work of 
Nan, and apparently that ma) colts. 0 
matter den, o me to be into Boing and dead 
—— Kv—2V—7.i 
| of animals or ON Tus oy 


3 eee \me vel founded, 
will perhaps, make it better u erſtood. 
—— en. tie caftivity of Ne 
tura:to-ptoduce orginized bodies; and ſoen that 
ber power, in this reſpect, is not limited; hav- 
ing proved that infinity of organic living par- 
ticles, which conſtitute life, muſt exiſt; hay. 
ing ſhewn that the living body cofts the leaſt 
— . pt 
Cipal cauſes of death and deſtruction, 
find chat bode in gad which hare the 
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" Com matter into their proper 8 
: ſubſtance, and to aſlmilate he parts of other 
| bodies, are the greateſt-deſtroyers. Fire, for 
example, turns into its own ſubſtance - almoſt 
every ſpecies of matter, and is the greateſt 
means of deſtruction known to us. Animals 
ſeem to participate of the qualities of flame; 
their ie hoes: H os eee 
* aſlimilate and convert into their own 
| ſubſtance every matter which may ſerve them 
| for food: but although theſe two cauſes of de- 
ſtruction are very conſiderable, and their effects 
perpetually incline to the annihilation of orga- 
nized beings, the cauſe of reproduction is in- 
finitely more powerful and active; ſhe ſeems 
to borrow, even from deſtruction itſelf, means 
to multiply, ſince aſſimilation, which is one 
cauſe of ene 5 
e producing life. i 
| . 
1 obſerved, only to ſeparate the organic 
particles of which it is compoſed; theſe: par- 
ticles remain ſeparated till they are reunited 
5 PU 2a But what is this active 
power ?—lt-is the power which animals and 
vegetables have mene the matter that 
VOL, II. | Qq ſerves. 
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each receives an aug - 
augmentation of bulk 
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| eaſy to conceive that its parts would expand, 
1 


9 genie a 997 
_ augenentation 'and. oxpanijany how can it be 
therwiſe than by conſidering. the animal 
body, and each of its parts, as ſo many internal 
moulds which receive the acceſſory matter in 
the order that reſults from the- poſition of all 
the addition to the ſurfaces alone, but, on the 
| contrary, by an intimate ſuſception which pene- 
. trates the maſs, and thus increaſes the ſize of 
the parts, without changing the form, from 
15 whence it is neceſſary that the matter which 
ſerves for this expanſion ſhould penetrate the 
internal part in all its dimenſions; it alſo as | 
neceſſary that this penetration be in a 
certain order and proportion, ſo that no one 
point can receive more than another, without 
which ſome parts would expand quicker than 
others, and the form be entirely changed, 


No what can preſcribe this rule to acceſſory 


matter, and conſtrain it to arrive perpetually 
and proportionally to every point of the in- 
FFF 


Qq z 5 | It | 


eee which medien — 95-0 
part, and becomes ſimilar to the form and 
identical abe with the matter” 2. _ 
RANG 3154/1 - 9039 hl 1 
2 16 this"rikiter itch. 
the animal or vegetable affimilates with its 
own ſubſtance? what can be'the nature of that 
power which gives it the activity and neceſ- 
ary motion to penetrate the internal mould? 
and if ſuch a power does exiſt muſt it not be 
ſimilar to that by which the en 'mould - 
Ig would be produced? es 
Tpheſe three queſtions include al ren be 15 
el en this ſubject, and ſeem ts depend on 
each other ſo much that I am perſuaded the 
reproduction of an animal or vegetable can- 
not be explained in a ſatisfactory manner if a 
clear idea of the mode of the operation of 
nutrition is not obtained; we muſt, therefore, 
examine theſe three queſtions ſeparately, in 
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"The firſt 3 hi „„ 
tary ofthis: ee e ieee 
reaſons we have already given, and will be 
fully demonſtrated in the ſucceeding chapter. 
We ſhall ſhew that there exiſts an infinity of 
living organic partieles in N atutez that their 
production are of little expence to Nature, 
ſince their exiſtence is conſtant and invariable, 
and that the cauſes of death only ſeparates 
without deſtroying them. Therefore the mat- 
ter which the animal or vegetable aſſimilates 
is an organic matter of the fame nature as the 
animal or vegetable itſelf, and which conſe- 
_ quently can augment the ſize without-chang- 


ing the form or quality of the matter of the 


mould, ſince it is, in fact, of the ſame form 
2 and quality as that which it is conſtituted 
with. Thus, in the quantity of aliments 
which the animal takes to ſupport life, and to 
| keep its organs in play, and in the ſap, which 
the vegetable takes up by its roots and leaves, 
there is a great part thrown off by tranſpira- 
tion, ſecretion, and other excretory modes, and 


only a ſmall portion retained for the nouriſh- 


en eee een e 
8 


„ 
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vegetable there is formed a ſeparation of the 
that the firſt are carried off by the cauſes juſt 
mentioned; that only organic particles remain, 
means of ſome active power which conducts 
chem to every part in an exact proportion, in- 


ſomuch that neither receive more nor leſs than . 


is needful for its yes nutrition, n. or 
. = 

beak auction, Whg ea be takin : 
power which cauſes: this organic matter to pe- 
netrate and-incorporate itſelf with this internal 
mould? By the preceding chapter it appears, 
that there exiſts in Nature, powers relative to 


the internal part of matter, and which have no 


relation with its external qualities. Theſe 
powers, as already obſerved, will never come 


under our cognizance, becauſe their action is 


made on the internal part of the body, whereas 
( is exter- 
nal; it is therefore evident, that we ſhall never 
have a clear ĩuea of the penetrating powers, nor 
of the manner by which they act; but it is not 
leſs certain that they exiſt, than that by their 
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we muſt attribute to them, 1 of | 
trition and expanſion, which cannot be effected 
in the ſame mode as gravity penetrates all parts 
of matter, ſo the power which impels or attracts 
the internal parts of organized bodies, and as 
thoſe bodies have a certain form, which we 
Call the internal mould, the organic particles, 
impelled by the action of the penetrating force, 
cannot enter therein but in a certain order re- 
lative to this form, which conſequently it can- 
not change, but only augment its dimenſions, 
and thus produce the growth of organized bo- 
dies; and if in the organized body, expanded 
by this means, there are ſome particles, whoſe 
external and internal forms are like that of the 
"RT 1 from thoſe e will 1. | 
The third queſtion. Is it not by a ſimilar Y 
* power the internal mould itſelf is reproduced? 
= appears, that it is not only a ſimilar but the 


. ſame power which cauſes expanſion and repro- | 


duction, for in an organized body which ex- | 
pands, if there is ſome particle like the whole, 


it is ſufficient for that 3 to become one 


day 


| difficult, and not fo abundantin nu 
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2 an o ire body ieſelk, perfectly: ſimilar 
to that of which it made a part. This parti- 
cle will not at firſt} preſent a figure ſtriking 
W_ for us ere le, with the whole e 3 
ing proper Ae it will ll begin Mad, 
and in a ſhort time preſent a ſimilar being, both 
externally and internally, as the body from 
which it had been ſeparated : thus a willow or 

ſimilar to the whole than moſt other ſubſtances, 
f cut into ever ſuch a number of peices, from 
each piece will ſpring a body N ee 8 
from whence. it was divide. 

Now in a body, every particle of 2 is 
like itſelf, the organization is the moſt ſimple, 
as we have obſerved in the flrſt chapter; for it 

is only the repetition of the ſame ſorm, and a 
compoſition of ſimilar figures, all organized 
alike. It is for this reaſon, that the moſt ſimple 
bodies, or the moſt imperfect kinds, are repro- 
duced with the greateſt eaſe, and in the great- 
eſt plenty; whereas, if an organized body con- 
| tains only ſome few particles like itſelf, then, 
as ſuch alone can arrive to the ſecond expanſion, 
conſequently, the reproduction will be more 
nber; the - 
organization 
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- compounded, "Od. I SET 
parts. iffer from: Pap ene en the or- 
ene the etch e the Gime 7: 2 
The organized body is nouriſhed by the particles 
L enn it W the 


f agree with it, nandit propagates becauſe it con- 
tains ſome. original particles which reſemble-it- 
ſelf. It only remains to examine, whether theſe | 
ſimilar organic particles come into the orga- 
nized body by nutriment,' or whether they were 
there before, and have an independent exiſtence. 
If we ſuppoſe the latter, we ſhall fall in with 
the doctrine of the infinity of parts, or ſimilar 
germs contained one in the other; the inſuſſi- 
ciency and abſurdity of which hypotheſis we 
have already ſhewn; we muſt therefore con- 
clude that ſimilar parts are extracted from the 
food; and after what has been ſaid, we hope tio 
explain the manner in which the organic mole- 
cules are formed, and how the minute de 
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There is, — have faid, 2 e 
the parts in he muriment; the organic, from 


parts muſt be of various kinds, and as each 
EA orgy receives Stud 'thaſe:ſimilar. to 
IrOPOT ion it i very 
en matter will be ſent back from every part of 
the body into one or more places, where all theſe 
al molecules uniting, form ſmall orga- 
"nized bodies like the firſt;-and to which nothing 
is wanting but the mode of expanſion for 
them to become indiv viduals of the fame ſpecies; 
nized parts, like thoſe of which they themſelves 
are compoſed, it is neceſſary, that from the 
union of all theſe; parts, there ſhould refult. or- | 
-ganized bodies like the firſt. This being ad- 
— 2 we 2 this 1 is the rea- 


— padies Sadet⸗ ee ae eee 
n. which expand, abſorb the whole of the 
8 ne which belong to them and 
2 2 (ns Es 1 5 5 et not 


duftion/ will e be reccived ychole 
nos — —— — 
a different opinion from thoſe philoſophers;; 
for it appears to me that, by admitting only 
a certain number of mechanical principles, 
they do not ſee ho £ greatly they contract the ; 
eee Eee be explained by a ſyſtem ſa 
— — 


- _ 3 


90 4 "= * : 2 3 


as limits. 

The een every a 
in nature by mechanical principles, was cer 
tainly a great and beautiful exertion, and which 
Deſcartes firſt attempted. But this ĩdea is only a 
project, and if properly founded have we the 
means” of performing it? theſe” mechanical 
are the extent of matter, its impe- 


bead its motion, its external figure, its 
5 18 R r 2 duiviſibility 


368 
viſibility, 


| paricularidear wok each of thelw — we 
to all matter. But are we — 
ties are the hg ver which matter x "FG | 


ter may have many general qualities which we 
others that human aſſiduity may diſcover, in 
the ſame manner as has recently been dons 
with reſpect to gravity, which - alike exiſts in 
all matter. The cauſe of impulſion, and ſuch 
other mechanical principles, will always be 
ee to find out as that of attraction, 
gener quality. From hence is 
it not very reaſonable. to ſay, that mechanical 
OE are nothi 


NATURAL meron v. 309 


2 has wa. 


matter, and that every time a new general 


effect is diſcovered, either by reflection, com- 
pariſon, meaſure, or experience, a new me- 


chanical principle will be gained, which may 


be uſed with as much certainty and advantage 
as any we are now acquainted with ? 

The defect of - Ariſtotle's philoſophy was 
making uſe of particular effects as common 

cauſes; and that of Deſcartes in making uſe 
of only a tew general effects as cauſes, and 
excluding all the reſt. The philoſophy which 


45 appears to me would be the leaſt deficient, is 


tat where general effects are only made uſe of | 


for cauſes, and ſeeking to augment the number 
of them, © by EY to poi 
particular effects. 
In my explanation of e and repro- 
duction, I admit the received mechanical prin= _ 
_ Ciples, the penetrating force of weight, and by 
| analogy, I have ſtrove to point out that there 
are other penetrating powers exiſting in or- 
ganized bodies, which experience has con- 
firmed. I have proved by facts, that matter 
inclines to organization, and that there exiſts 
an infinite number of organic particles. I 


have 
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Aae en ic ee as trees are 

ſlips, or plants, by their divided roots or 
ſuckers; alſo thoſe which may be found tomul- 
tiply without tion ; it appears to me that 
the nature of thoſe have been ſufficiently ex- 
Plained in the preceding chapter; and from 


ch, in every kind where an 3 pro- 
| uces 


duces its reſemblance, it is SN delvca the | 
explanation of the reproduction OO: ow 
panſion and nutrition. 
But how ſhall we b 
Wing to the generation of man and animals 
diſtinguiſhed by ſexes, and where the con- 
currence of two individuals is required? We 
underſtand, by what has juſt been advanced, 
how each individual can produce its like; but 
we do not conceive how a male and a female 
produces a third. | 
Before I anſwer this queſtion, 1 cannot . 
obſerving, that all thoſe who have written upon 
this ſubject, have confined their ſyſtems to the 
generation of man and animals, without pay- 
ſn oe] other kinds of generation ; 


- ben in general; and as the generation of man 
_ 8 is the W - 4 of all 
— RIrEy not only by attacking 
the moſt difficult point, but alſo by having no 
ſubject of compariſon, from which they could 
draw a ſolution of the queſtion. To this it is 

that T principally attribute the little ſucceſs 
of their labours; but by the road I have taken 

ve 8 at the explanation of the phe- 

"00; | nomena 


A 


„ generation of man will 1 rve nor an 


———— 15 body being made by the | 
| intimate penetration of organic molecules 
analogous to each of its parts, all theſe organic 
molecules are abſorbed in his earlieſt years, and 
ſer ve only for the expanſion and augmenta 
* his various members, conſequently. there 
is little or no ſuperfluity 1 ; 
is entirely compleated; and; this is the reaſon 
why children are incapable of propagation ; 
but when the body has attained the greateſt 
part of its growth, it begins to have no longer 


need of ſo great a quantity of organic particles, 


and the ſuperfluity, therefore, is ſent back from 
each part of the body into the deſtined reſer- 
voirs for its reception. Theſe reſervoirs are 
: the teſticles and ſeminal veſſels, and-it. is at this 

| period, that the expanſion of the body is 
nearly compleated, when the commencement 
of puberty is dated, and every circumſtance 
indicates the ſuperabundance of nutriment; 
the voice alters and takes a deeper tone; the 
Vol. II. 3 | beard 
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beard begins to appear, and other ner d 
8 body are covered with hair; thoſe parts which | 

are for generstian tate a | quick 
Seen, and when the led is oo great, 
the female this ſuperabundance is more-ſtrovigly = 
e it ern I, e eee | 

of propagating by th quick growth ofthe 


. think, therefore, that the ek wh 
cules, ſent from every part of the body into 
the teſticles and ſeminal veſſels of the male, 
and into the ovarium of the female, forms 
there the ſeminal liquor, which is, as has been 
obſerved in both ſexes, a kind of extract of 
every part of the body. Theſe organical 
molecules, inſtead of uniting and forming an 

individual, like the one in which they are con- 
tained, can only unite when the ſeminal liquors 
of the two ſexes are mixed; and when there is 


more organical molecules of the male than of 


— uh POR IMS 
1 | | eng © 


e eee, — 
| n but that. it is ne- 


bodie bande Bonnie er eee fois War | 
ee, a eee, yd neee every 
proceeding from the individual which contains 
any a <lnkubldeg We thall: evinae 
| that ans pr ho nga 
an liquor is 6 be found. 
5 —— ranical 
0 r u ily n e ee of > fun 
organized body, in which there are only eſſen- 
tial parts. We ſhall not enter into a detail of 
| proofs, in this reſpect, but content ourſelves 
with remarking, that the - pretended ſpermatic | 


animals, which we have been ſpeaking of, 


: e ny * but imperfectiy ö 
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How can we conceive it may be aſk chat 
the ſuperfluous particles can be ſent back from 
ct he: deb eee 
when the ſeminal liquor of the two ſexes are 
mixed? Beſides, is it certain that this mixture 
is made? Has it not been pretended chat the 
female did not furniſh any fluid of this kind? 
— the Server Sh tho-anaſe-entere 
the matrix, &c. 
85 eee ee e eee 
have ſaid on the ſubject of the penetration of 
the internal mould by organic molecules, in 
nutrition or expanſion, be well underſtood, it 
will eaſily be conceived that theſe molecule 
not being able any longer to; penetrate- thoſe 
Parts they did beſore, they will be neceſliated 
to take a different road, and conſequently arrive 
Fre as the teſticles or ſeminal veſſels; 
for to explain the animal economy, and the 
eur. movements of the human body, ſolely 
by mechanical principles, is the ſame as if a 
WWW 
„ Eat - n 
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evident vgs ihr hve circulion. of the 


tons, an in chemical gie And an we 
of: ag anc nid: dr that 
there exiſts in Nature powers which do not 
act by the mode of impulſion, why ſhould we 
not make uſe of thoſe powers as mechanical 
principles? why ſhould we exclude them from 
the explanations of effects, which, we are con- 
vinced, they produce? why. ſhould we be con- 
fined to employ only the power of impulſion? 
is not this like judging of a picture by the 
maſs by thoſe of the ſurface, and the penetrat- 
ing power by ſuperficial action? is not this 
making uſe of one ſenſe inſtead of another; 
bende whale, in 0 dan eaten the fa- 
culty of reaſoning on a ſmall number of me- 


alt, i not natural 0 auge * the 
——— together; that each part | 
to ielelf; and that from the peer; of all 
heſe particles there will be formed A ſeminal 

exkes veer 0s deem: a ſmall organized body, 
ectly Pn 


Colle them in an organized form, like tht of 
1 meats}: that ti 8 
there is a great quantity of organical mole- 
ae, Which needs no ſerious proof, ſince we 


| tines a ſeparation is made. of the eros parts, 
enters — — and from. nce 


5 ( J % 4 
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8 Wee e 0 the circulation it purifies 
itſelf from all inorganical molecules, which are 
thrown off by ſecretion and tranſpiration; but 
the organic particles remain, becauſe they are 
_ analogous to the blood, and that from thence 
there in a power df aſhaity: which. retains them 
afterwards, for as the whole maſs of blood 
paſſes many times through the body, I appre- 
hend, that in this continual - circulation. every 
| eee, part of the body attracts the particles | 
alogous to Its without interrupting the 
of the others, In this manner every 
part is expanded and-nouriſhod;; pot: as. it. 8 | 
commonly ſaid, by a ſimple addition of the 
and when tlie parts of the body are at a certain 
| un and almoſt filled with theſe analogous 


particles, as their ſubſtance is become more 


folid, I conceive they then loſe the faculty of 
attracting or receiving thoſe particles, but as 

the circulation will continue to carry them to 

every part of the body, which not being any 

longer able to admit them as before, muſt ne- 
ceſſarily be depoſited in ſome particular part 
as in the teſticles or ſeminal veſſels, This 

7 n ID of x fluid 


- 


* S 
ME 62 ; 


matter, that if ſuch a fluid exiſts the 


nanner-in which the emiſſion of the female is 


ancients” mn ; this des was deftitae of Call 
| n jacit ORR catui . el 
jacit, mas, Ariſtotle, art. 18 de Animalibus. | 
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_ foundation... Nevertheleſs this fluid does exiſt, 5 
and it has only been doubted by thoſe” wha 
Choſe to give way to ſyſtems, and from the 
a 1 of diſcovering the parts which ſerve 
for its reſervoirs.” The fluid which iſſues 
From the glands at the neck of the womb, and 
at the orifice of the urethra, has no apparent 
reſervoir, and as it flows outwardly it cannot 
de thought to be the prolific liquor, ſince it 
cannot concur in the formation of che foetus 
| which is performed within the matrix. The 
prolific fluid of the female muſt have a res 
ſervoir in another part. It flows even in great 
plenty, although ſuch a quantity is not neceſ- 
fary, no more than in che male, for the pro- 
duction of the embrio. It is ſufficient! for 
propagation if ever ſo little of the male fluid 
enters the matrix, ſo it meets with the ſmalleſt. 
drop of that of the female; therefore the ob- 
fervations of ſome anatomiſts, who have pre- 
tended that the ſeminal liquor of the male does 
not enter the womb, makes nothing againſt - 
what we have advanced, eſpecially as other 
natomiſts, who rely on obſervations, have 


| pretended the contrary.” on Gy EE 


be better diſcuſſed in the ſubſequent pages. 
You T ark 


2 - BUFFOW'S. | 
Having "OR given. anſwers. 1 
| ns, let us now, look into the reaſons = 
which may ſerve as proofs to our explanation, 5 
The firſt is derived from the analogy. there is 
between expanſion and reproduction ex- 
eee 


manner, without the at 
berge th a e or een. . 


+ analogy is, that nutrition and reproduction are 
. both not only produced by the ſame efficien 

but alſo by the ſame material cauſe; the organic 

3-5 particles of the nutriment. And a proof that 
— | it is + the, ſuperfluity of, hols l which 
dan pings: pint we print g's aig 

other animals, who: more — follow the 

cheirfull ee they . to copulate, 

and by which we may know whether a dog 

"will inereaſe any more or not; for we may 
1 5 mne e e condition 
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It is inotherpioef has the ſuperfluous nu- 
triment forms the ſeminal liquor, that eunu 
and all mutilated animals, anne or 
thicker than thoſe who have not that deficiency. - 
The ſuperabundance of nutriment —— 
Able to evacuate, for the defect of proper | 
alters the habitude of the body, the thighs, — 
haunches of eunuchs, grow very large; the 
reaſon is evident; after their body has attained 
the common ſize, if the ſuperfluous organic 
growth would no longer increaſe; but as there 
are no longer organs for the emiſſion of tie 
ſeminal fluid, which is no more than the ſu- 
perfluous matter which ſerved for growth re- 
mains, it endeavours to expand the parts 
beyond their uſual dimenſions. Now it is 
known, that the growth of the bones is made 
by the extremities, which are ſoft and ſpongy; 
and when they have once acquired ſolidity, theyß 
are no longer ſuſceptible of extenſion; and for 
this reaſon, the ſuperfluous organic particles 
can only expand the ſpongy extremities 'of 
| bones, which cauſes" the thighs, knees, kee. 


df eunuchs to thicken ſo conſiderably.” 


But what more ftrongly proves the truth of 
our gn is the reſemblance of chil- 
„„ dren 


2324 -pvrFon's — | 

| dren e. their parents. A. ſon, in aa 
more more reſembles his father than his mother ; and 
| becauſe a man has a greater reſemblance to a 
man than to a woman, and a woman reſembles 
more a woman than a man, in reſpec to the 
whole habitude of the body; but for the fea- 
tures and particular habits, children nene 
reſemble the father, ſometimes the mother, and 
ſometimes both. They will have, as. 
| the father's eyes, and the mouth of the mother, 

or the complexion of the latter, and the ſize 
of the former; which is impoſſible to be con- 
ceived, unleſs it is admitted that both parents 
have contributed to the formation of the child, 
and that, .conſequently, nn ene 

the two ſeminal . 
L acknowledge n raiſed: many 
difficulties in my own mind; before I had 
maturely examined the queſtion of generation, 
I was prepoſſeſſed with ideas of a mixed ſyſ- 
tem, by which it appeared, that I could ex- 
| plain in a probabie manner every phenomena, 
excepting reſemblances, and theſe I thought 
1 had found very ſpecious reaſons to doubt, and 
which deceived me a long time, until having 
mi ely o obſerved with all the exactueſs I was 
44D l * 
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3 e . 
been able to reſiſt the multiplicity of pros | 
it is only after being fully convinced, in 
this reſpect, that I have began to think - dif 
ferently, and to credit what 1 no- 2 
to be the G. 26 vr 
Beſides, although I had e to 
; avoid thoſe arguments, that would be made on. 
the ſubject of mulattos, mongrels, and mules, 
I could not be prevented from obſerving, that, 
| every explanation, where a reaſon could be given 
for the phenomena, cannot be -ſatisfatory z + 
and I am now perfectly convinced that the ob- 
jections which might be- uſed, with reſpect to 
them, as well as particular | parental reſem- 
blances, inſtead of n would confirm. | 
u. on te es 
#4 now proceed to draw eons), 
In youth the ſeminal fluid is -leſs-abundant, 
although more ſtimulating; its quantity en- 
creaſes to a certain age, becauſe in proportion 
as we approach that age, the parts of the body 
become more ſolid, admit leſs nutriment, ſend 
back a greater quantity to the common reſer- 


voirs, and conſequently produce a greater 
85 abundance of ſeminal fluid. When the ex, 
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eiddling age, ; old were 4— 
engender than young ones. This is evident 
in the vegetable ſyſtem, th eller «wee i, th 
more fruit or ſeed it produces. 

; - Young people who emit, or fo ce irritation, | 
dns enter quantity of nin huidcominds 
3 —— 
growing, become thin, and fall at length into 
conſumptions, and that becauſc they loſe by 
—— reiterated, eyacuations 
ceſſary ſubſtance for the growth and 
— bene 3 15 
| nutriment has groping 9 | 
at the expence of the ſeminal-fluid, and other 
xculties of generation. When alſo, not 
e eee. — — 


fd the ares begin o offi, de nen- 


the flies betome thine and rough, and, 

at length, every part of the body can no 

* — admit of nutriment, the fat | 
conſiderably 
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| The ſeminal: Japon oy b. „„ 
— a certain age but it alſo becomes 
thicker, and contains a: greater quantity of 
ſeminal; fluid is as heavy again as the blood; 
and, conſequently ng heavier than 
other fluid of the bod. 21 
When a man is in good Wade © 3 
of this fuld produces an appetite, and he ſoon 
feels the neceflity of: repairing, by a new nutri- 
_m the loſs of ue ee from whence it may 
every kind of — 8 and faſting. 
A number of other things remain to be ſaid 
ie et bt which I have treated of in 
tions. The greateſt part of animals do not 
ſeek for copulation until they are nearly arrived 


wr; 36 - 


particular 
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lar ſeaſon in the year have a e 
2 at that time. A very capable obſerver 
of Nature“ not only ſaw this liquor forming 
in the ros of x Calmar but even obſerved the 
have no exiſtence till the month of October, 
of Portugal, where Mr. Needham made theſe 
As ſoon as the ſeaſon is over 
neither ſeminal liquor nor ſpermatic animals 
are longer ſeen in the milt, which then drics up 
and becomes imperceptible till the ſeaſon. re- 
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ful; from bence their ſeininal liquor will be 
weaker, and leſs in quantity, than that of men. 


Since, likewiſe, the ſeminal liquor of females: 


contains fewer organic particles than that of 


males, muſt there not reſult a greater number 


of le Wa les e the lon: of 


theſe two liquors? This is really the caſe, ſoer 
which it has hitherto been thought impoſlible . 


to find a reaſon. About a ſixteenth more male 


children are born than females, and we find 


that the ſame cauſe produces the ſame effect in 


all kinds of animals on which we have been 


"Ow to make this ooo 
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,. CHAPTER V. - 
EXPOSITION OF THE SYSTEMS IN GENE- 
RATION _ | 
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of man, animals, plants, and elements, but 


1 and the gods, by reflected 
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Divi Creator, which, by tn een en 
tion, e ben e, e ee 014, dae 
univerſe, according to him, iv v copy of the 
| Deity: time, ſpace, motion, and matter, are 
images of his attributes; and ſecondary. ai 
The world is the moſt perfect being, and to 
have a complete perfection it was neceſſary 
ves eee __ A Oy 
e 
all generation conſiſts in the unity and har- 
| mony « of the number Three, or of the triangle, | 
-VIZ. that which generates, that in which gene- 
ration is performed, and that which is en- 
gendered. The ſucceſſion of individuals in 
the ſpecies is only a fugitive image of the im- 
mutable eternity of this triangular harmony, 
the univerſal prototype of every exiſtence and 
every generation; for this reaſon two indivi- 
duals are required to produce a third, and it is 
eee mee eee 
„ eee and chile. | 
- This philoſopher is a 8 is 
ane, me matter he elevates into the 
| regions 


| NATURAL HISTORY. 


———— form the whole of his percep- 
tions. God is the cauſe, perfection the end, 
and harmonic repreſentations the modes. What 
can be a more ſublime idea! This plan of 
philoſophy is replete with ſimplicity, and the 
views truly noble! but how void and deſtitute 
for ſpeculation? We are not purely ſpiritual 

beings, nor have we the power to give a real 

| exiſtence to our ideas. Confined to matter, 

4 — ONCE what cauſes our ſenſa- 

tions, the real ſubſtance can never be -produced 

by the abſtracted. I anſwer Plato in his own 
language, * The Creator realizes every thing 
he conceives; his perceptions engender exiſt- 
ence: the created being, on the contrary, con- 
ceives nothing by retrenching them but from 

reality, and the es r 1 

1 amount t any thing . 

8 5 c 
| humble and more material philoſophy, and by 
flight of thoſe who attempt to ſoar beyond it. 

All this Pythagorian philoſophy, which is 

| * 2 uy; 
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ciples, one of which is falſe and the other pre- 


carious: thoſe are, the real power of abſtrac- 
tion and the actual exiſtence of final cauſes. 

To take numbers for real- beings; to ſay that 
unity is a general individual, which not only 
repreſents every individual but even commu- 
nicates exiſtence to them; to pretend that 
unity has the actual power to engender another 
unity nearly ſimilar to itſelf, and conſtituting 

two individuals, two ſides of a triangle, which 
can have no bond or perfection without a third 
| fide, or by a third individual, which they ne- 
cCeſſarily engender. To regard numbers, geo- 
metrical lines, and metaphyſical abſtractions, 
_ as efficient and real phyſical cauſes, on which 
the formation of the elements, the generation 
of animals and plants, and all the phenomena 
of Nature depend, ſeems to me to be the moſt 
abſurd abuſe of reaſon, and the greateſt obſtacle 
that can be put againſt the advancement of 
our knowledge. ' Beſides, what can be more 
falſe than ſuch ſuppoſitions? Admitting, with 


Plato and Malebranche, that matter does not 


exiſt, that external objects are only ideal images 
of the creative faculty, and that we perceive 
every thing in the Deity, muſt it be concluded 
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5 order as thoſe of the Creator, or that they can 


3 55 pr Ju 8 > - 


tences? Are not we dependent on 
our ſenſations? Whether the objects that cauſe _ 
our ſenſations exiſts outwardly or inwardly; 
whether it be the Creator or matter we per- 
ceive what does it ſignify to us? Are we leſs 
certain of being always affected in the ſame 
männer by the ſame cauſes? Have not our 
ſenſations an invariable order of exiſtence, and 
a neceſſary relation between them and the ob- 
jects? This, therefore, is what muſt conſti- 
tute the principles of our philoſophy; and what 
has no relation with it is vain, uſeleſs, and falſe 
in the application. Can a triangular harmony 
form the ſubſtance of the elements? Is fire, 
as Plato affirms, an acute triangle, and light 
and heat properties of this triangle? Air and 
triangles? Is the form of the terreſtrial ele- 
ment a ſquare, becauſe, being the leaſt perfect 
of all the four elements, it recedes as much as 
poſſible from a triangle without loſing its 
eſſence? Do the male and female embrace 
only to complete the triangle of generation? 
"6 2 platonic ideas have two very different 
| aſpects. 


—— — 9 
look on as real and exiſting are thoſe of which 
our ſenſes have always rendered us the ſame teſti - 
mony ? that thoſe which we conceive to have 

2 — very . Sales 5 

| cauſes of things, are only effects, and fo far 
from reſembling particular things become leſs 
eee eee, ee 
_ act ay | 

, but — — retrenchment which ve 
make of ſenſible qualities to real beings. 
——— — — 5 
can never become principles, neither of exiſt- 
ence nor real knowledge? on the .contrary, 
our knowledge can only proceed from the 1e- 

__ of ue — our ſenſations. 
uon of every other principle is an abuſe, and 


| becauſe we have eyes, and 
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every. aer built on abſtratted ideas is a 

ä mode . 
tion in philoſophy than in morality: in morals 
—_— e e cauſe. i iſt 


wake in nn eee, 8 
diting that which has no exiſtence, and even 
in not being of any mode whatever. It is 
have fell into, their falſe ſuppoſitions have ob- 
ſcured the natural light of truth, clouded rea- 
ſon and retarded the r e 


e Aa 7. 
The cond prnile mate ſs of by Pls, | 


| . cauſe. — to n this prin- 
ciple to its juſt value, a ſingle moment of re- 
flection is only requiſite. To ſay there is light 


have ears, or, to ſay that we ee. 
eyes becauſe there is light and ſound; is it not 
exactly the ſame thing ? ſhall we ever diſcover 
any thing by this mode of explanation? is it not 
evident that final cauſes are only arbitrary rela- 


1 — 
poſe on us ſtill leſs than metaphyſical abftrac- 
tions, becauſe their origin is leſs noble and a 
more falſe ſuppoſition ; and although Leibnitz 
has endeavoured to raiſe this principle to 
the higheſt degree by the name of ſufficient 
reaſon, and Plato has repreſented it by. the moſt 
flattering portrait, under the title of perfection 
yet it cannot prevent our ſeeing it as trifling 
with the effects of Nature, from being told that 
nothing is made without a reaſon, or that all is 
made in view of perfection? What is this ſuſſi- 
cient reaſon ? what is this perfection? are they 
not moral beings created by intellects purely hu- 
ons ? are they not arbitary relations which we 
ve generalized ? on what are they founded ? 
: 1 any 
phyſical or real exiſtence only alter the reality 
| and confound the objects of our ſenſations, per- 
ceptions and knowledge, with thoſe of our ſen- 
timents, our paſſions and our wills. "= 
I couid adduce many arguments on this ſub- 
ject, butT do not a tat ene on 
philoſophy, and ſhall return to phyſics, from 
which the ideas of Plato on univerſal generation 
made me digreſs. Ariſtotle who was as great 
2 philoſopher as Plato and a much better phy: 
5 ſician, 
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{eian; inftead of loſing hi was as 
_ of hypotheſes, relied, on the contrary, on collect- 
e in 3 
e | 
Matter, which i is n capacity of sieg 
forms, takes, in generation, a form like that 
of the individual which furniſhes it; and with 
| reſpect to the generation of animals that have = 
tte prolific principle, and that the female af- 
fords nothing that can be looked upon as ſuch.* 
For though he ſays elſewhere, ſpeaking of ani- 
mals in general, that the female emits a ſeminal 
fluid within herſelf, yet he does not regard that 
but the efficient principle exiſts only in the ſe- 
minal fluid of the male, which does not act Y 
like matter, but as the cauſe. + Averrhois, 
Avicenna, and other philoſophers, who followed 
the ſentiments of Ariſtotle, ſought for reaſons 


to prove that females have no prolific fluid; 1 


they urge, that as females have a menſtrual 
anne ſufficient for gene- 
W e ie 
* See Ariſtotle, '&e gen. lib, 1. cape 20, and lib. 175 
Cape 4 4 


338 _ ants 


. it does not appear natural 0 
begin to appear like th ſeminal fluid in ths 
they, if females have a ne 
fic fluid, why do they not produce without the 
approach of the male, ſince they contain the 
. prolific principle as well as the matter neceſlary 
merits any attention. The menſtrual blood 
. to be -neceſlary far the ſupport, nutri- 
no part in the firſt forminn; which is made by 
the mixture of two fluids alike prolific. Fe- 
males therefore may have, as well as the males, 
a prolific fluid for the formation of the embryo, 
beſides the menſtrual blood for its nutriment 
1d expanſion, and - certainly a female being 
poſſelled of a prolific fluid, extracted from al! 
parts of her — as. wall as the neceſſary 


females. without any communication with the 
male. It muſt be allowed, that this metaphy- : 

ſical reaſoning which the Ariſtotelains adopt to 
prove that females have no prolific fluid, may 


becauſe it 


tus, but it can have 
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become the moſt conſiderable objeAioni that 
can be made againſt all ſyſtems of generation, 
| and particularly againſt our explanation. 
| Let us ſuppoſe, it may be ſaid;' as you have 
_ attempted to prove, that the ſuperfluous orga- 
nic molecules are ſent back intò the teſticles 
and ſeminal veſſels of the male, why, by the 
power of your ſuppoſed attracting forces, do 
they not form ſmall organized beings, per- 
ſectly reſembling the male? and for the ſame 
reaſon ſimilar beings in the female? If you 
anſwer, that there is an appearance that the liquor 
of the male contains only males, and that of 
tte female only females, but that all theſe periſh 
and that there are only thoſe formed by: the 
mixture of both which can expand and come 
into the world; may we not be aſked why 
this mode of generation, which is the moſt 
complicated, difficult, and leaſt abundant, is 
that which Nature prefers in ſo ſtriking a 
manner, that almoſt all animals multiply by 
this mode wee 66 ths neue” *__ 
the female N 
Il, hall content myſelf at abt with anſwer 
ing, that the fact is ſuch as we have repreſent 
woos the objection becomes a £6 queſtion; 
X x 2 to 
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to which, as we have obſerved, there is no 
other ſolution to 1 chan that of the fact 
itſelf. It may be i it is the moſt 
complicated mode ofproduton; yet this mode 
ieee 
we have remarked, what happens the moſt of- 
muſt in reality be the moſt ſimple; which does 
not prevent us from conceiving it to be 
complex, as we judge of it according to that 
— reflections can 5 
give us thereon. 

The aſſertion ff the Ada * 
3 have no prolific fluid, muſt fall to the 
ground, if we pay attention to the reſem- 

blance of children to their mothers, of mules 


do the female that produces them, of monerels 


and mulattos, all of which reſemble more the 
mother than the father, If, beſides theſe, -we 
- conſider the organs of females are, like thoſe 


of the males, formed ſo as to prepare and 


receive the ſeminal fluid, we ſhall be readily 
perſuaded that ſuch a fluid muſt exift, whether 


it reſides in the ſpermatie veſſels, the teſticles = 
or in the matrix; or whether it iſſues when 


provoked, by the paſſages of de Graaf, ſi- 
72 8 A. tuated 
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tuated at the neck, and near the external orifice 
of the urethra. 2 N 
But it is . eee, ; 
Ariſtotle more generally on the ſubject of 
ritten the moſt on the ſubject, and treated 
| it the moſt generally. He diſtinguiſhes ani- 
mals into three claſſes; firſt, thoſe which 
have blood, and excepting ſome few, re 
by copulation; the ſecond, thoſe which have 
no blood, but being at the ſame time both male 
and female, produce of themſelves, and without 
copulation ; and thirdly, thoſe bred by putrefac- 
of any kind. I ſhall firſt remark, that this di- 
viſion muſt not be admitted of; for though, in 
fact, all kinds of animals, which have blood, 
are compoſed of males and females, it is not 
equally true that animals, who have no blood, 
are for the moſt part male and female in one; 
for we are only acquainted with the ſnail and 
worm on earth, which are in this ſtate; nor 
can we aſcertain” whether all ſhell-fiſh, and 
other animals which have no Hlood be herma- 
phrodites. With © reſpect to thoſe animals 
which he ſays 3 from putrefaction, as 


* 8 *% # 2 -< 9 £3 wr or 1 # 


tions occur; for moſt of the kinds which the 
ancients thought engendered by putrefaction 
ee eee _ e N 

produce of eggs. . 
Aſter this eee ee of 
| animals; thoſe. which” ive: the ee 

| Aying, ena, and —_ ahich have no 
2 eee 1 — en 5 
move at all, have no ſex, and are in this re- 
ſpect like plants, diſtinguiſhed only, as he ſays, 
It is not yet aſcertained whether ſhell-fiſh have 
ful individuals, and others which are not ſo; 


"off 


thoſe which are fruitful are diſtinguiſhed by 


2 delicate border which ſurrounds the 
body of the oyſter, and they are called 
males? . 

* . male, . e | 
Ariſtotle, includes the principle of generative 
motion, and the female contains the material 
NE Iran. Tort yrnateme 
. eee of M. pu. in kis Trafte de 1s 
| raine, Paris, 1747. | 
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kind of animals; the principal are the teſticles 
| Ry A CITY eee 
teſtie 3 fiſh ant teens, are 4 
of thems: but they have both proper conduits 
| to receive and regs the ſeed. n 
motion of the blood, which forms the ſeed. 
whoſe teſticles ſwell in the ſeaſon of their | 
amours, and diminiſh fo greatly when this 
Rene GE eee 
ett and cetaceous fiſhes, as 
dolphins and whales, are viviparous; but car- 
viviparous, becauſe they produce an egg with= 
in themſelves before the live animal appears. 
| Oviparous animals are of two kinds, thoſe | 
which produce perfect eggs, as birds, lizards, 
turtles, &c. and thoſe which produce imperfect 
8 as fiſhes, whoſe eggs augment and come 
zerfeftion after they have been laid in the 
water by the female ; 3 


are 


1 in animale, Arte de begins wich 
| phers tht the ei, name>" \male as of 
' cauſe, he ſays, although children often re- 
nn. their fathers and mothers they alſo 


lides, e their parents by he 
walking. e ſeed, he eee 
proceed from the hair, voice, nails, or any ex- 
al quality, like that of walking; therefore 
ehildren do not reſemble their parents becauſe 
the ſeed comes from every part of the body 
but for ſome other reaſon. It appears to me 
unneceſſary here to point out ain of 
theſe arguments; I ſhall only obſerve, that it 
appears to me this great man expreſly ſought 
—— to ſeparate himſelf from the 
'of 2 philoſophers .who pre ded 

7 4 am perſuaded, that whoever reads 
his treatiſe on generation, with attention, will 
diſcover 4 frong deſign of giving a new. | 
„ 88 
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ſyſtem, different from that of the ancients, 
obliged him always to give the preference to 


the leaſt probable” reaſons, and to elude, as 


much as he could, the force of proofs, when 
they were Oy to his general PET 
philoſophy. - 

According to Ariſtotle the ſeminal liquor i is 
ſecreted from the blood and the menſtrua; in 
females is a ſimilar ſecretion, and the only one 
which ſerves for the purpoſe of generation. 
Females, he ſays, have no other prolific Re 


there is, therefore, no mixture of that of the 
male with that of the female. He pretends to 
prove this from ſome women conceiving with- 


out receiving the leaſt pleaſure, and becauſe 
few women emit this liquor externally during 
copulation; that in general thoſe who are 
brown, and have a maſculine appearance, do 
not emit at all, yet engender equally with thoſe 
who are more fair in complection and femi- 
nine in appearance, and whoſe emiffions are 
| conſiderable. Thus he concludes woman fur- 
|  niſhes nothing but the menſtrual. - This blood 
is the matter of generation; and the ſeminal 


fluid of the male does not contribute as mat-_ 
ter but as form; it is the efficient cauſe, the 


Ruger of tien it is to generation what 


en E 


e 
liquor of the male is the ſculptor, the men- 
ſtrual b the marble, ack: the fœtus the 
image. 
ee receives Ps ate 
ſeed a kind of ſoul, which gives life and mo- 
m, This ſoul is her material nor im- 
ter nor enter in generation as matter, the men- 
ſtrual blood being all that is neceſſary for that 
purpoſe. It is, ſays our philoſopher, a enn 
whoſe ſubſtance. is like that of the ſtarry re- 
gion. The heart is the firſt work of this 
ſoul; it contains in itſelf the principle of its 
own growth; and it has the power to arrange 
the other members. The menſtrual blood 
contains every other principle of all the parts 
of the fœtus: the ſoul, or ſpirit, of the male 
ſeed, mables the heart begin 10 act, and that 
communicates the power of bringing the other 
viſcera to action; and thus, ſucceſſiyely, is 
every part of the animal unfolded and brought 
into motion. All this appeared very clear to 
our philclopher ; there 01 Ly remained to him 
| aealived before the bloody id, — 


(> 
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ak opinion of the heart exiſting firſt, 


Harvey has ſince 1 reaſons of the 
ſame kind as uſed by Ariſtotle, that it 


is not the. home but the hico nich ic fuſs 


realized. 
This is tha Fn that FER + pints hay 


Sow us of generation, and I ſhall leave it to 
the opinion of the reader whether that of the 
ancients, which he rejects, can be more ob- 


ſcure or more abſuri than his; nevertheleſs 
his ſyſtem has been followed by moſt of the 


learned. Harvey has not only adopted the 
ideas of Ariſtotle but has added new ones of 
the ſame kind. As this ſyſtem of generation 
is of the ſame kind as the reſt of Ariſtotle's 
philgſophy, where form and matter are the 
grand principles; where the vegetative and 
ſenſative are the active beings in Nature; and 


where final cauſes are real objects; I am not 
ſurpriſed that it has been received by ſcholaſtic 
authors; but it is aſtoniſhing that ſo able a 


phyſician and obſerver of Nature as Harvey 

was ſhould be carried away with the ſtream, 

while every phyſician followed the opinion of 
Hippocrates and Galen; which we ſhall explain 


in order. We muſt not, however, imbibe a 
diſadvantageous idea of Ariſtotle from the 
| V above 
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